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This Bulletin. . . .
contains the schedule of Carbondale
Campus classes offered at Carbon-
dale, at Southern Acres, and at the
Little Grassy Lake Camp during the
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information relative to advisement
and registration. It does not cover
all questions concerning Southern
Illinois University. For complete in-
formation about the University the
prospective student should refer to
the General Information bulletin.
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University Calendar, 1962-1963
SUMMER SESSION
Session Begins Monday, June 18
Independence Day Holiday Wednesday, July 4
Final Examinations (8-week Session) Wednesday-Thursday, August 8-9
Commencement Friday, August 10
Final Examinations (Summer Quarter) Thursday-Friday, August 30-31

















Quarter Begins Wednesday, March 27
Memorial Day Holiday Thursday, May 30
Final Examinations Thursday-Wednesday, June 6-12
Commencement (Carbondale) Thursday, June 13
Commencement (Edwardsville) Friday, June 14
Summer classes begin on Tuesday, June 19. During the fall, winter, and spring quarters,
day classes begin on the second day of the quarter. Evening classes (5:30 p.m. or later)


















Advance registration period only for students enrolled
in the 1962 spring quarter.
Advance registration for night and Saturday classes for
off-campus students and for vocational rehabilitation
students (5:00-7:00 p.m.).
Advance registration period for students enrolled in
the 1962 summer session and for new and re-entry stu-
dents who have cleared their admission status.
Advanced registration period for new and re-entry
students.
Students will receive fee statements by mail if registered
by this date.
Students will have their advance registrations cancelled
if fees are not paid at the Bursar's Office by 4:00 p.m.,




Last day of regular registration period. Night classes
(5:45 p.m. or later) begin. Fall extension classes begin.
Day classes begin. Late registration period begins.
Last registration day without dean's written approval.
Last day to withdraw from school to be eligible for a
refund of fees.
Last day for refund applications to be submitted to
Registrar's Office for refund of fees.
Deadline for payment of fees by students whose fees
were deferred.
Last day to withdraw from a course without receiving
a letter grade.
Last day for making a program change or withdrawing
from school except under exceptional conditions.
VII
Calendar of Events, 1962-1963
This calendar contains all the dates and events within the official
University Calendar. It also lists certain test dates and a few other all-
university events which are of importance to students. Most of the dates
shown are related to the academic program. This calendar does not
attempt to duplicate the yearly Campus Dates Calendar sponsored by
Girls' Rally or the monthly calendar published by the University, both of
which are all-events calendars.
SEPTEMBER
20 Thursday. American College Testing Program (Make-up session for
late applicants, fall quarter, without test data), 8:00 a.m.-12:30 p.m.,
Shryock Auditorium.
20 Thursday. Lado English Examination (for new foreign students),
2:00-4:30 p.m., Morris Library Auditorium.
21 Friday. New Student Week begins.
23 Sunday. New Student Weeks ends.
24 Monday. Fall quarter begins.
OCTOBER
6 Saturday. Ph.D. in Education Selection Test Battery, 8:00 a.m-
3:00 p.m., Morris Library Auditorium.
13 Saturday. Graduate English and Scholastic Aptitude Tests (English
speaking students), 1:00-4:00 p.m., Furr Auditorium.
13 Saturday. Graduate English Test (non-English speaking students),
1 :t)0—4 : 00 p.m., Studio Theater, University School.
15 Monday. General Examination (written) for higher degrees in anthro-
pology. Consult department for time and place.
19 Friday. Last date to apply for National Defense Student Loan for
fall quarter.
27 Saturday. Homecoming. Classes which meet only on Saturday morn-
ing will meet; other Saturday classes are dismissed.
NOVEMBER
2 Friday. Registration closes for Graduate Record Examination (Na-
tional Program) to be given on November 17.
3 Saturday. Graduate English Theme Test, 1:00-3:00 p.m., Browne
Auditorium.
viii
6 Tuesday. Undergraduate English Qualifying Examination, 9:00 a.m.-
12:00 noon, Muckelroy Auditorium.
10 Saturday. Graduate Foreign Languages Tests, 10:00 a.m.-12:00 noon,
Wheeler Hall.
17 Saturday. Graduate Record Examination (National Program),
8:00 a.m.-5:00 p.m., Furr Auditorium.
20 Tuesday. Graduate Scholastic Aptitude Test (non-English speaking
students), 1:00-5:00 p.m., Morris Library Auditorium.
21 Wednesday. Thanksgiving Recess begins, 12:00 noon.
26 Monday. Thanksgiving Recess ends, 8:00 a.m.
DECEMBER
12 Wednesday. Fall quarter final examinations begin.
18 Tuesday. Fall quarter final examinations end.
31 Monday. American College Testing Program, (Make-up session for
late applicants, winter quarter, without test data), 8:00 a.m.-12:00
noon, Morris Library Auditorium.
JANUARY
2 Wednesday. Winter quarter begins.
4 Friday. Registration closes for Graduate Record Examination (Nation-
al Program) to be given on January 19.
12 Saturday. American College Testing Program. (Make-up session),
8:00 a.m.-12:00 noon, Morris Library Auditorium.
19 Saturday. Graduate Record Examination (National Program), 8:00
a.m.-5:00 p.m., Morris Library Auditorium.
26 Saturday. Graduate English and Scholastic Aptitude Tests (English
speaking students), 1:00-4:00 p.m. Furr Auditorium.
FEBRUARY
2 Saturday. Graduate English Theme Test, 1:00-3:00 p.m., Furr Audi-
torium.
9 Saturday. Graduate Foreign Languages Tests, 10:00 a.m.-12:00 noon,
Wheeler Hall.
13 Wednesday. Undergraduate English Qualifying Examination, 2:00-
5:30 p.m., Furr Auditorium.
15 Friday. Registration closes for Graduate Record Examination (Nation-
al Program) to be given on March 2.
16 Saturday. Graduate Scholastic Aptitude Test (non-English speaking
students) 1:00-5:00 p.m., Furr Auditorium.
MARCH
2 Saturday. Graduate Record Examination (National Program), 8:00
a.m.-5:00 p.m., Studio Theater, University School.
13 Wednesday. Winter quarter final examinations begin.
ix
Calendar of Events, 1962-1963, MARCH (Continued)
19 Tuesday. Winter quarter final examinations end.
22 Friday. American College Testing Program (Make-up session for
late applicants, spring quarter, without test data), 8:00 a.m -12:00
noon, Morris Library Auditorium.
27 Wednesday. Spring quarter begins.
30 Saturday. Ph.D. in Education Selection Test Battery, 8:00 a.m-
3:00 p.m., Morris Library Auditorium.
APRIL
1 Monday. Undergraduate English Qualifying Examination, 2:00-
5:30 p.m., Furr Auditorium.
6 Saturday. Graduate English and Scholastic Aptitude Tests (English
speaking students), 1:00-4:00 p.m., Furr Auditorium.
6 Saturday. Graduate English Test (non-English speaking students),
1 : 00-4: 00 p.m., Studio Theater, University School.
12 Friday. Registration closes for Graduate Record Examination (Na-
tional Program) to be given on April 27.
16 Tuesday. General Examination (written) for higher degrees in an-
thropology. Consult department for time and place.
20 Saturday. Graduate English Theme Test, 2:00-4:00 p.m., Furr Audi-
torium.
27 Saturday. Graduate Record Examination (National Program), 8:00
a.m.-5: 00 p.m., Morris Library Auditorium.
MAY
8 Wednesday. Sophomore Testing, 9:00 a.m.-5: 00 p.m., Furr Auditorium
and Muckelroy Auditorium.
9 Thursday. Sophomore Testing, 9:00 a.m.-5: 00 p.m., Furr Auditorium
and Muckelroy Auditorium.
11 Saturday. Graduate Foreign Languages Tests, 10:00 a.m.-12:00 noon,
Wheeler Hall.
14 Tuesday. AFROTC Awards Day, 10:00 a.m., McAndrew Stadium.
16 Thursday. Scholastic Honors Day.
23 Thursday. Final date to file application for graduation for June 13
Commencement.
30 Thursday. Memorial Day Holiday. Classes dismissed.
JUNE
6 Thursday. Spring quarter final examinations begin.
12 Wednesday. Spring quarter final examinations end.
13 Thursday. Commencement.
General Information
this bulletin contains the schedule of classes for the Carbondale Campus,
fall quarter, 1962. It also provides the student with information relative
to advisement and registration, fees, various calendars of events, and allied
information.
The schedule of classes for the Edwardsville Campus may be secured
from General Publications, 113 East Grand, Carbondale, or from the Gen-
eral Offices at the Alton Center or the East St. Louis Center.
ADVISEMENT AND REGISTRATION SYSTEM
The University's Carbondale Campus uses a central academic advise-
ment system whereby each undergraduate academic unit has a chief aca-
demic adviser and a number of assistant advisers selected from the teaching
faculty. After a student has received his Certificate of Admission, his next
step is to contact the Academic Advisement Center for an appointment
with an academic adviser of the academic unit which he is entering. Grad-
uate students should contact the Graduate School.
After advisement the student may register for classes. The new student
should also familiarize himself with the registration system used on the
Carbondale campus. For a number of years, an advance registration sys-
tem has been used through which a student is expected to register for a
quarter before the quarter starts. The registration calendar appears on
page vii.
During the registration process the student goes through the Sectioning
Center where the assignment is made to specific sections of the courses the
student is to take. For a number of years the Carbondale campus has had
to schedule classes at night and on Saturday mornings because of space
limitations. A student is to expect assignment to night or Saturday morn-






New undergraduate or graduate students are permitted to advance
register for the fall quarter only after admission is approved as evidenced
by their receiving the Certificate of Admission from the Admissions Office.
New freshmen and transfer students do this by contacting the Academic
Advisement Center, 1218 South Thompson Street, and graduate students
by contacting the Graduate School, 309 West Mill Street. Specific advise-
ment information including an application blank for testing and an ap-
pointment card for academic advisement is sent to each student when he
is admitted.
All entering freshmen must take the A.C.T. prior to advisement and
registration. Students who have not taken A.C.T. should plan to register for
one of the following dates:
TEST DATE APPLICATION DEADLINE
April 21, 1962 March 31, 1962
June 23, 1962 June 2, 1962
Test centers have been established across the nation to enable students to
take the test near their home community. Application blanks to register
for the test may be obtained from the high school principal or by writing
American College Testing Program, Box 168, Iowa City, Iowa, or Testing
Center, SouthernTllinois University, Carbondale, Illinois.
Students who find it impossible to take the test on one of the above
dates may write to the Testing Center, Southern Illinois University, Car-
bondale, Illinois, to receive information about summer make-up dates. How-
ever, students should not depend on using a make-up date except in case
of real emergency, because it will delay the time of academic advisement
for three weeks after the test date. Students admitted late in the summer
or those not tested in the spring or summer will be able to take the test
on September 20 by reporting to Furr Auditorium at 8:00 a.m.
The Advanced Mathematics Placement Test must be taken by all
freshmen in the School of Technology and those who want to start their
mathematics sequence above college algebra (trigonometry, analytical
geometry, or calculus). This test should be taken at the Testing Center at
8:00 a.m. the day the student desires to register.
The Pre-foods Test must be taken at the Testing Center by all home
economics majors at 8:00 a.m. the day the student comes to Carbondale
to register.
Transfer students are asked to have their scores forwarded from their
former school to the Testing Center. A copy of the results is prepared for
the academic adviser. Transfer students who cannot have scores forwarded
should take the A.C.T. battery.
The Academic Advisement Center will be open July 2-August 3 and
August 13-24, Monday through Friday, 8:00 to 12:00 and 1:00 to 3:30,
c.d.t. The Sectioning Center will be open on the same days, 8:00 to 11:30
and 1:00 to 3:30, c.d.t. These centers will also be open on Saturdays from
8:30 to 11:30 during these periods, but the number of students who can be
handled is restricted. Students must write at least ten days in advance for
appointments for advisement.
If a new freshman cannot be in Carbondale to be advised on these
dates, he will be advised, register, and pay his fees during New Student
Week, September 21-22.
All other new students will be advised, register, and pay fees on
September 24, if they have not been able to advance register.
RE-ENTERING STUDENTS
Students who have attended the University at some former time but
not during the session immediately prior to the time they plan to re-enter
should initiate action by contacting the Admissions Office. Specific advise-
ment and registration information will be furnished as they complete their
re-entrance procedure with the Admissions Office.
CURRENT STUDENTS
All students currently registered in the University will be continued in
their present curriculum unless a change of college or major is made. A
change of college or major is initiated with the student's adviser. Either
change should be made at the time of advisement, and the registrar's copy
of the change form should accompany the student's registration. Changes
of college or major made after a registration has been processed will not
be reflected in the student's records until the next registration.
An undergraduate student currently registered in the University will
schedule an appointment with his adviser. At the time of advisement he
will secure his authorization card and other registration cards. These are
to be processed through the Sectioning Center soon as possible after ad-
visement.
A graduate student currently registered in the University will report
to the Graduate School, 309 West Mill Street, to initiate the registration
process. After the registration forms have been approved by the dean of the
Graduate School, they will be brought to the Sectioning Center, 1218
South Thompson Street.
PAYMENT OF FEES
A student who advance registers will receive his fee statement and re-
ceipt card by mail, and his fees may be paid either by mail or in person
by the deadline date specified in the Registration Calendar. Upon payment
of fees, the fee statement and receipt card will be stamped by the bursar
and returned to the student as a fee receipt together with the No. 3 pro-
gram card. These cards should be carried at all times. They serve as official
authorization to attend classes as scheduled and must be presented to ob-
tain books and activity cards and to process program changes. If fees are
paid in person, these cards will be given to the student at the time of pay-
ment. If paid by mail, they may be picked up at any time thereafter at
the Bursar's Office.
A student who does not advance register must pay his fees at the time
he registers.
FEES FOR A REGULAR QUARTER





Student union building fund fee 5.00
Total $61.50
Illinois students taking eight or fewer hours will pay half tuition and
book rental, will have an option of paying the activity fee, and will pay
the full student union building fund fee. Once an option has been made by
a student at the time of registration as to whether or not to pay the activi-
ty fee, such option is irrevocable. A part-time student, then, will pay either
$28.50 or $38.00.
Out-of-state students will pay an additional tuition of $50.00 if
taking more than eight hours and an additional $25.00 if taking eight
hours or fewer.
In addition to the above, students registering for the first time during
the year for AF ROTC will be subject to a $5.00 equipment deposit.
Students having special fee status, such as scholarship holders, faculty,
and staff, will pay fees according to their particular status.
The University reserves the right to change fees and have the change
go into effect whenever the proper authorities so determine.
REGISTERING FOR ONLY
NIGHT AND/OR SATURDAY CLASSES
Students registering for only night and/or Saturday classes may ad-
vance register, during regular office hours, the same as other students.
Registration offices are also open on two nights, between 5 and 7 p.m., dur-
ing each advance registration period for the convenience of these students.
(Refer to Registration Calendar). In addition, registration offices are open
on the first night of each quarter from 6 to 8 p.m. and on the first Satur-
day of each quarter from 8:30 a.m. to 1:00 p.m. for registering these stu-
dents.
LATE REGISTRATION
The first day of a quarter is considered the last day of the regular reg-
istration period. Registrations, including those involving "to be arranged,"
thereafter are considered late registrations and are assessed the appropriate
late registration fee. This is $2.00 the first day with an additional $1.00 per
day to a maximum of $5.00. The only exception to this late fee rule is
for students taking only night and/or Saturday classes. These students
may register on the first Saturday without a late fee. Thereafter, these stu-
dents pay a straight $5.00 late registration fee. Registration is permitted
during the first two weeks of a quarter. Registration thereafter will be per-
mitted only with the written approval of the student's academic dean and
will apply only to those students who, for valid reasons could not arrive
on campus during the first two weeks. Any student who was on campus
during the first two weeks of a quarter and who attempts to complete his
registration (clearing his fees at the Bursar's Office) thereafter will not be
permitted to do so.
Veterans attending under one of the public laws should note that the
Registrar's Office will certify enrollment and attendance to the Veteran's
Administration, for subsistence purposes, only as of the date when fees
were cleared at the Bursar's Office, should registration take place after the
opening date of the quarter.
Students registering only for a course(s) whose meeting time is listed
as "to be arranged" in the Schedule of Classes must be registered by the
first day of a quarter or be assessed late registration fees the same as regular
students.
AUDITING OF COURSES
A student may register for courses in an "audit" status. He receives no
letter grade and no credit for such courses. An auditor's registration card
must be marked accordingly. He pays the same fees as though he were
registering for credit. He is expected to attend regularly and is to determine
from the instructor the amount of work expected of him. If an auditing
student does not attend regularly, the instructor may determine that the
student should not have the audited course placed on his record card main-
tained in the Registrar's Office. A student registering for a course for credit
may not later change to an audit status or vice versa except for fully
justified reasons. Such a change will ordinarily require the student's
academic dean's approval.
REGISTERING FOR AND WITHDRAWING
FROM COURSES
Mere attendance does not constitute registration in a class nor will
attendance in a class for which a student is not registered be a basis for
asking that a program change be approved permitting registration in that
class.
A student is officially registered only for those courses appearing on
his registration cards. Any change therefrom can be made only after fees
are paid and must be made through an official program change, which in-
cludes the following steps:
Step 1. Initiating the change.
A graduate student changing courses initiates the change by pre-
senting his fee receipt and No. 3 program card to his graduate
adviser. He then must secure the approval of the Graduate School.
An undergraduate student changing courses initiates the change
by presenting his fee receipt and No. 3 program card to his aca-
demic adviser at the Academic Advisement Center.
A student changing sections but not courses initiates the change
by taking his fee receipt and No. 3 program card to the Section-
ing Center.
Step 2. Sectioning.
The student must take his program change form to the Section-
ing Center within two days after approval by his adviser.
Step 3. Paying the program change fee.
If a program change fee has been assessed, then the program
change form must be presented to the Bursar's Office for payment.
(Otherwise, this step is omitted.)
Step 4. Final Processing.
The student completes his program change by presenting it to the
Enrollment Center in the Registrar's Office.
Program changes (except for section changes and dropping of courses
made after the second week of a quarter will require the approval of the
student's academic dean or his designated representative.
A program change must be made in order to drop a course. A student
may not drop merely by stopping attendance. The last date for dropping
a course without receiving a W-grade is the last day of the fourth week
of a quarter.
Program changes will not be accepted at the Sectioning Center on the
first day of a quarter.
WITHDRAWAL FROM SCHOOL
A student who finds it necessary to withdraw from school while the
quarter is in progress must report to the Office of Student Affairs to initiate
official withdrawal action. No withdrawal will be permitted during the last
two weeks of a quarter except under exceptional conditions. A refunding
of fees is permitted only if a withdrawal is officially completed within the
first two weeks of a quarter and if the application for a refund is received
in the Registrar's Office within two weeks following the last regular regis-
tration period. See the Registration Calendars for the specific dates con-
cerning withdrawal and refunding of fees.
A student who advance registers, including paying of fees, and then
finds that he cannot attend school must also officially withdraw from
school. He may do this by writing the Office of Student Affairs and asking
them to initiate official withdrawal action for him. This must be done by
the end of the first two weeks if the student expects to get a refund.
CANCELLATION OF REGISTRATION
An advance registration including the payment of tuition and fees may
be considered invalid if the student is declared to be ineligible to register
due to scholastic reasons. The same situation may exist due to financial
or disciplinary reasons if certified to the Registrar by the Director of the
Office of Student Affairs.
PERSONAL DATA CHANGES
1. A CHANGE IN ADDRESS, whether local, home, or parents', is
to be reported by the student to the reception desk in the Registrar's
Office as soon as possible after the change occurs. The above ad-
dresses for a student are obtained from his Number 4 registration
card when he first registers for a quarter during the year. Address
changes are not made thereafter during the year unless they are
reported as above by the student.
2. A CHANGE IN NAME is to be reported to the Enrollment Center
in the Registrar's Office. A change for marital reasons will be done
on the basis of a signed statement. Other changes may require the
presenting of legal evidence.
3. A CHANGE IN MARITAL STATUS is to be reported to the En-
rollment Center. A change will be made if it is based upon incor-
rect coding or punching. Any other change must be accompanied
by a signed statement.
4. A CHANGE IN LEGAL RESIDENCE (whether an Illinois or
out-of-state resident) is to be requested on the Application to be
Declared an Illinois Resident form in the Registrar's Office. Be-
fore the request is honored, the Registrar must be satisfied that the
student has met the regulations governing residency status as estab-
lished by the Board of Trustees.
Carbondale Campus Map
This Map has been prepared primarily to help students find classrooms,
offices, and housing.
ALPHABETICAL LIST OF BUILDINGS
T32 Accounting, Department of (G-6) T152 Design Shop D (K-6)
T15 Administrative Deans (F-6) T155 Dewey Editorship (M-8)
T78 Adult Education (H, 1-10) T162 Economics (L-6)
T65 Advisement Center (H-5) T31 Economics, Department of (G-6)
T63 AFROTC Supply (F-7) T42 Education Administration (H-5, 6)
26 Agriculture Building (1-5) T40 Education Classrooms (H-5, 6)
3 Allyn Building (G-6) T41 Education Classrooms (H-5, 6)
104 Alpha Gamma Delta (L-4) 20 Electric Sub-station No. 9 (1-6)
T159 Alpha Phi Alpha (C-7) T91 English, Department of (J-9)
2 Altgeld Hall (G-7) T102 English, Department of (G-9)
T14 Alumni Service (F-6) T136 English, Department of (G-9)
18 Animal Building (1-6) R5 Episcopal Foundation (1-10)
5 Anthony Hall (F-6) T15 Extension Service (F-6)
T97 Anthropology, Deportment of (K-9) T135 Faculty Club (G-4)
57 Applied Science Laboratory (E-4) 117-119 Family Housing (B, C-l)
T87 Area Psychological Service (C-8) 121-122 Family Housing (C-l)
T46 Area Services Conference House (F-6) 123-124 Family Housing (D-l)
T123 Art, Department of (1-9) 125-127 Family Housing (C, D-l, 2)
Tl 16 Asian Studies (M-8) 128-129 Family Housing (B, C-2)
T34 Auditor (H-6) 131 Family Housing (C-2)
28 Bailey Hall (J-4) 134-137 Family Housinrj (B, C-2, 3)
Rl Baptist Foundation (H-7) T29 Farm Quonset Machine Shop (H-4)
R2 Baptist Foundation (J-7) 34 Felts Hall (K-4)
79 Beach House (J-2) T143 Film Production Storage (M-8)
T162 Biology Research (L-6) Tl 15 Film Production Units (L-7)
T94 Botany and Zoology (J-6) T157 General Improvements (B, C-7)
31 Bowyer Hall (J-3) T86 General Publications (D-8)
33 Brown Hall (K 3) T105 Geography and Climatology Laboratory (J-5)
T34 Bursar (H-6) T107 Geology (K-5)
T33 Business Manager (H-6) T119 Geology (K-6)
T32 Business, School of (G-6) T137 Government, Department of (H-10)
T145 Business, School of (1-9) T77 Graduate School, Dean of (H-10)
T106 Cartographic Office (J-5) 19 Greenhouses (1-6)
T167 Center for Study of Delinquency, Crime, and Corrections (K-9) 108-109 Group Housing (M-3, 4)
T66 Central Clinical Services (J-6) 111-112 Group Housing (M-4)
T39 Central Mailing (H-6) 115-116 Group Housing (N-4)
T99 Central Research Shop (L-7) T74 Guidance, Department of (J-7)
80 Chlorination Pump House (J-2) 7 Gymnasium (F-7)
R3 Christian Foundation (E, F-8) T85 Health Education and Safety (D-8)
T85 Civil Defense (D-8) T138 Health Education, Department of (L-8)
T10S Climatology Laboratory (J-5) T44 Health Service (D-6, 7)
T127 Community Development (K-6) T98 Health Service (D-7)
T140 Community Development (K-6) T108 Higher Education (J-7)
T101 Cooperative Wildlife Research (J-7) T144 Higher Education, Department of (H-10)
T100 Coordinator of Research (L-8) 42 Home Economics Building Group (F, G-8)
T39 Data Processing and Computing Center (H-6) T18 Housing Office (G-6)
101 Delta Chi (M-4) T57 Illinois Avenue Residence Hall (F-9)
103 Delta Zeta (M-4) T27 Industrial Education, Classroom (H-4)
T125 Design (J-5) T26 Industrial Education Offices, Classrooms, and Drafting Room (H-4)
T126 Design (J, K-6) T25 Industrial Education Shops (G-5)
T128 Design (J-6) 21 Industrial Education Wing, University School (1-8)
T129 Design (K-6) T73 Industrial Psychology Annex 4 (L-7)
T149 Design Shop A (K-6) T134 Information Service (L-6)
T150 Design Shop B (J-6) T81 Isotope Research (L, M-7)





















































Latin American Institute (D-7)
Laundry (E-4)
Lend Hall (J-4)
Life Science Building (1-6)
McAndrew Stadium (F-5)





Men's Residence Halls (C-6, D-6)
Mentally Retarded (L-7)
Methodist Foundation (F-9)
Microbiology, Department of (M-8)
Mississippi Valley Investigation (J-5)
Mixed Racial Group Housing (C-8)
Morris Library (1-6)
Newman Foundation (D, E-8)
Newman Foundation (Proposed) (D, E-9)
Nursery and Psychology (K-5)




Phi Sigma Kappa (M, N-4)
Photographic Service (D-7)
Photography Classroom (H-4)
Physical Education and Military
Physical Education (H-10)
Physical Education Annex (E-7)
Physical Education Wing, University School
Physiology, Department of (B-7)
Pierce Hall (J-3)
Placement (H-6)




Psychology, Department of, Annex 1 (K-6)
Psychology, Department of. Annex 2 (K-6)
Psychology, Department of, Annex 3 (L-6)
Psychology, Main Office (K-6)
Psychology Perception Laboratory (K-7)
Pump House (F-6)
Pump House No. 2 (J-3)
Purchasing and Accounting (H-6)
Radio Studio (G-6)
Reading Center (J-7)
Recreation and Apartment (D-6)
Recreation and Outdoor Education (L, M-7)
Recreation and Outdoor Education, Departi
Registrar (H-6)
Registrar Storage (C-7)
Rehabilitation Counselor Training (K-7)
























Rehabilitation Institute Administrative Offices (K-7)






Residence Hall (J, K-4)
Secondary Education (J-7)
Secretary of Faculty (G-6)
Sectioning (H-5)
Security Officer (G-6)
Service Building No. 1 (F-4)
Service Building No. 2 (F-4)




Sigma Sigma Sigma (M-4)





Special Education, Department of (J-7)
Speech, Department of and Classrooms (H-6)
Speech and Hearing Clinic (K-7)
Speech Correction, Department of (K-8)






Student Affairs, Office of (G-6)
Student Employment (F-6)
Tau Kappa Epsilon (M-3)




Trailer Court Service Building (B-6)
Transportation Institute (D-8)
University Architect Construction Division (L-6)
University Center (G-6)
University Housing (F-9, F-10, G-5, G-9, J-5, J-6, K-5, K-6)
University Press (K-7)
University School (1-9)
Vice President, Office of (H-7)
Virology Research Laboratory (M-6)
Wheeler Hall (F-8)
Wildlife Research Laboratory (J-6)
Woody Hall (G-8)
Zoology (L-6)














Service Building No. 1 (F-4)
Service Building No. 2 (F-4)
Life Science Building (1-6)
Animal Building (1-6)
Greenhouses (1-6)
Electric Sub-Station No. 9 (1-6)
Industrial Education Wing, University School (1-8)





















Physical Education and Military Training Building (Proposed) (G-3)
Home Economics Building Group (F, G-8)
College of Education (Proposed) (J-8)
University Center (G-6)
Laundry (E-4)
Applied Science Laboratory (E-4)
Shelter and Boat Dock (H, 1-3)
Beach House (J-2)
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NUMERICAL LIST OF BUILDINGS (Continued)
80 Chlorination Pump House (J-2)
83 Office of the Vice President (H-7)
84 Tennis Courts (F-3)
101 Delta Chi (M-4)
102 Sigma Kappa (M-4)
103 Delta Zeta (M-4)
104 Alpha Gamma Delta (1-4)
105 Sigma Pi (L-3)
106 Tau Kappa Epsilon (M-3)
107 Sigma Sigma Sigma (M-4)
108-112 Group Housing (M-3, 4)
113 Phi Sigma Kappo (M, N-4)
114 Theta Xi (M-4)
115-116 Group Housing (N-4)
117-137 Family Housing (B, C, D-l, 2, 3)
205 Trailer Court Service Building (B-6)
H1-H76 University Housing (F-9, 10; G-5, 9; J, K-5,
Baptist Foundation (H-7)
Baptist Foundation (J-7)
Christian Foundation (E, F-8)
Methodist Foundation (F-9)
Episcopal Foundation (1-10)
Newman Foundation (D, E-8)






































Public Health Laboratory (M-6)
Recreation and Apartment (D-6)




Administrative Deans; Extension Service; Student Employment (F-6)
Housing Office; Security Officer; Testing Center (G-6)
Office of Student Affairs (G-6)
Industrial Education Shops (G-5)
Industrial Education Offices, Classrooms, and Drafting Room (H-4)
Industrial Education Classroom; Photography Classroom (H-4)
Form Quonset Machine Shop (H-4)
Department of Economics (G-6)
Deportment of Accounting,- School of Business; Secretary of
Faculty (G-6)
Accounting; Business Manager; Purchasing (H-6)




Department of Speech, and Classrooms (H-6)




Education Administration, (H-5, 6)
Health Service (D-6, 7)
Presidents Office (H-7)
Area Services Conference House (F-6)
Egyptian; Journalism (H-4)
Illinois Avenue Residence Hall (F-9)
Physical Education Annex (E-7)
Psychology Perception Laboratory (K-7)
Speech and Hearing Clinic (K-7)
Rehabilitation Counselor Training (K-7)
AFROTC Supply (F-7)
Advisement Center; Sectioning Center (H-5)
Central Clinical Services (J-6)
Wildlife Research Laboratory (J-6)
Department of Psychology, Annex 1 (K-6)
Department of Psychology, Main Office (K-6)
T70 Deportment of Psychology, Annex 2 (K-6)
T71 Department of Psychology, Annex 3 (L-6)
T72 Zoology (L-6)
T73 Industrial Psychology, Annex 4 (1-7)
T74 Department of Guidance (J-7)
T75 Department of Special Education (J-7)
T76 Physical Education; Research Laboratory (H-10)
T77 Dean of Graduate School (H-10)
T78 Division of Technical and Adult Education (H, 1-10)
T79 Sociology (J-9)
T80 Small Business Institute (1-9)
T81 Recreation and Outdoor Education; Isotope Research (L, M-7)
T84 Department of Recreation and Outdoor Education (D-8)
T85 Civil Defense; Health Education and Safety (D-8)
T86 General Publications (D-8)
T87 Area Psychological Service (C-8)
T90 Rehabilitation Perception Research (17)
T91 Department of English (J-9)
T92 ia |i n American Institute (D-7)
T93 Rehabilitation Institute Administrative Offices (K-7)
T94 Botany and Zoology (J-6)
T95 Nursery and Psychology (K-5)
T96 Mentally Retarded (L-7)
T97 Department of Anthropology (K-9)
T98 Health Service (D-7)
T99 Central Research Shop (L-7)
T100 Co-ordinator of Research (L-8)
T101 Co-operative Wildlife Research (J-7)
T102 Department of English (G-9)
T103 Rehabilitation Institute (K-7)
T104 Sociology (J-9)
T105 Geography; Climatology laboratory (J-5)
T106 Cartographic Office; Mississippi Valley Investigation (J-5)
T107 Geology (K-5)
T108 Higher Education; Reading Center; Secondary Education (J-7)
T109 Marketing (J-7)
T110-T111 Mathematics (J-9)
Til 3 Transportation Institute (D-8)
T114 Registrar Storage (C-7)
Tl 15 Film Production Units (L-7)
Tl 16 Asian Studies (M-8)
T117 University Press (K-7)
T119 Geology (K-6)
T120 Plan "A" House (G-4)
T121 Sociology (1-9)
T123 Department of Art (L-9)
T124 Labor Institute (L-7)
T125 Design (J-5)
T126 Design (J, K-6)
T127 Community Development (K-6)
T128-T129 Design (J, K-6)
T130 College of Education (J, K-7)
T132 Photographic Service (D-7)
T133 Mixed Racial Group Housing (C-8)
T134 Information Service (L-6)
T135 Faculty Club (G-4)
T136 Department of English (G-9)
T137 Deportment of Government (H-10)
T138 Department of Health Education (L-8)
T140 Community Development (K-6)
T141 Educational Television Research (K-7)
T142 Psychology (L-6)
T143 Film Production Storage (M-8)
T144 Deportment of Higher Education (H-10)
T145 School of Business (1-9)
T146 Management (K-9)
T149 Design Shop A (K-6)
T150 Design Shop B (J-6)
T151 Design Shop C (J-6)
T152 Design Shop D (K-6)
T153 Department of Physiology (B-7)
T155 Dewey Editorship (M-8)
T156 Department of Speech Correction (K-8)
T157 General Improvements (B, C-7)
T158 University Architect Construction Division (L-6)
T159 Alpha Phi Alpha (C-7)
T161 Virology Research Laboratory (M-6)
T162 Biology Research; Economics (L-6)
T163 Janitorial Services (K-7)
T164 Department of Microbiology (M-8)







The following material may be of value in interpreting the information
appearing in the class schedule.
LISTING OF COURSES
DEPARTMENTAL COURSES
Departments in which courses are being offered are listed in alpha-
betical order. Courses within each department are listed in order by course
number and section number. For a list of academic units and the depart-
ments within each, see page 18.
GENERAL STUDIES COURSES
Courses which freshmen are to take to meet the new general studies
requirements are listed in the front of the Schedule of Classes. These courses
are listed by the area which they satisfy and within the area by course
number and section number.
COURSE NUMBERS AND HOURS
The column containing this information shows the number of the
course first, followed by the number of hours of credit. Course numbers
are three digit numbers. In some cases the three digits may be followed by
a letter which is also part of the course number. The number appearing
15
after the hyphen denotes the hours of credit for the course. In some cases
there may be more than one number following the course number such
as 599-2 to 5. This represents a variable-hour course in which the student
decides the number of hours for which he is going to register in consulta-
tion with his adviser.
The course numbering system is as follows:
000-099 Course not properly falling in the following categories
100-199 For freshmen
200-299 For sophomores
300-399 For juniors and seniors
400-499 For seniors and graduate students
500-600 For graduate students only
PREREQUISITES
For the guidance of students many courses list the courses which need
to have been taken before the one under question can be taken. These pre-
requisites may be listed in a number of different ways. If only a number
appears in the column, this refers to the department's own course. If the
course is another department's course, the department will be listed prior
to the number. On advanced course levels registration in a course may
require the consent of the instructor or of the department.
The listing of prerequisites provides ready information for students.
An effort has been made to have the listing be as complete as possible but
this is not guaranteed. For the official listing of course descriptions and
prerequisites, a student needs to consult the bulletin of the academic unit
within which the department is located.
TENTATIVE COURSES
Courses which have a "T" appearing before the section numbers have
been tentatively scheduled. The sections will be opened for registration
only if staff is available.
COURSES "TO BE ARRANGED"
Students registering for courses listed as "to be arranged" should con-
sult with the instructor indicated, or with the department chairman if no
instructor is listed, to determine time and place of meeting.
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BUILDING NUMBER AND ROOM NUMBER
The following list of building abbreviations will help in the location
of classrooms. Buildings are listed alphabetically according to the code
used in the class schedule. The numbers refer to the map on page 12.
Temporary buildings, which are indicated in the schedule by the letter T




















HEc: Home Economics Building—42
Lake: Lake on the Campus
Lib: Morris Library—25
LG: Little Grassy Lake
If a building contains more than one classroom, then the number of
the room follows the building's code name. A building code which contains
a number is separated from the room number by the letter R.
MAP KEY code: building name—NUMBER map KEY
G-6 LS: Life Science Building—17 K-4
1-4 M: Old Main—
1
G-7
1-7 NCts: North Tennis Courts --
B-5 Office: Office of the department --
H-6 P: Parkinson Building—
4
G-6
1-3 Pierce: Pierce Hall—29 1-3
Pool: University Swimming Pool—22 M-6
H-6 Quon: Quonset Hut—T 58 F-8
1-3 RadS: Radio Studios—T 37 H-6
1-3 Stables: Stables at Little Grassy Lake —
Stadium: McAndrew Stadium—13 E-6
M-7 Tennis: Tennis Courts --
F-7 USch: University School—23 M-7
- 1-8 USchI: Industrial Education—21 L-6
2,3 VTI: Vocational-Technical Institute





DEPARTMENTAL LISTING BY ACADEMIC UNIT
ACADEMIC UNIT DEPARTMENT ACADEMIC UNIT DEPARTMENT




Home Economics Clothing & Textiles
Air Science Air Science Food & Nutrition
Home & Family
Business Accounting Home Economics
Economics Education
Management
Marketing Liberal Arts Anthropology
Secretarial & & Sciences Botany
Business Education Chemistry
English
Communications ; Journalism Foreign Languages






Education Educational Administra- Philosophy
tion & Supervision Physics
Elementary Education Physiology
Guidance Psychology




for Men Nursing Nursing
Physical Education
for Women Technology Applied Science
Recreation & Outdoor Industrial Education
Education
Secondary Education Vocational- Vocational-Technical









te te as te «n ttj
c0 cd c0 CO CO c0
C/5 (73 (73 C/3 c73 (73
CD 1) CD CD CD CD
^ 5 £ * £ £ £
Cfi g g 000O PQ PQ PQ PQ PQ cq
>->'
w
z fa fa fa __n rC -C










^ O O LOy 10 m LO in in cm
Jt COM pUj Mm 1^
O 95 000
h4 CO M PH CM LO vO
3
Q
Z 1— 1 CM CO rf lO


















































O 1—1 LO CM
















UJ UJ LJJUJ UJOO •• O "OOOOO" •• O " O OLOLOOlO'—'lOLOlOlOlOOi—ilOi—iLOLO







' 'OOOOOOOOOOOO •• O • OOOOO
•• • O • rH
^OOni—ICO1—ICO1—ir-HCO^O






































U3 c T^ §^h -: « &2 Oh
en £























O S CM O Q
21
cy^ c/^ cJo c?5 c75 c^S cy5 c75 cyo cTo cx5 cr^ cx5 c75 co c?5 c75 co c75 c7^ c?5 cr^ c^5 c/o cy^) co c/o c/^ c/o cx5 c/o co cx^
o\c>o©oo©©o©©i"-©r^-*©vor-*oor-vovoorot— rjcm^NOi?OOOi—I © © i-h <—I r-4 I—ii—1O1—iOO.-hOOOOOOOOOOOOOOO'—io
£S£££££££££££ C/) WjC/) W)C/) bJJC/0 W>




H H H H H H
^ ^ ^ ^
o o q- o o o
OOj_- "OOOOOOj_- •• •• © ©m in o
00 Os
lO LO lO LO lO lO ©
O 00 1—I l-H 00 ON I





vC CO©©I l©©©lll©lll©l©!l©©l©©©O©©©©©©©©©©©©©©©©©©©©©©©©©©©©©O© •• •©©©©©© O©© •• © © © jj © ••©© •• ••©©©©©©







00 bfoO bCOO bCoO fcD
O
S ^ ^ ^ ^
f^ 3 3 3 3

























1—lOj^r1 © © r-j o © —'OO^










LO LO LO LO LO
T °T 3
as <* ~~o r* CO co a a csi csj
1 l l 1 10000000000OO LOCO






LO vO r^ CO r-H CM CO Tf- i-H
000 o
LO LO LO LO000000 •• o •• •• o o o ••lOLOlOlOlOlOCMlO'—iCMlOiOlO ,—i
Os C?s t}> Os Os "* |C?s
I I
OMN CS| I













'"'ifiPi)1 bfi JsC Jap J=i) JiC ^J^J^jEfc/^c/OCOcT)
OCOeOCOOCCCCCOCOsCCCCCsOCCOCCNOoooooooocoooooooo
CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CMoooooocoousvooowoo









•• •• o o o o o o o •• oo i—'LnLomLOLnLouoCMLO
M CO COOl M a C\ I On
O O O O O
-J
o •• o O O lOinHmHMHHmmw
» I O I I I I -—i CO COOOI IOIOIOIOOOOIIIOOOOOOOOOOOOOOOOOOOOOLO
•• --ooooooo • o o • o • •••• --oocoO i—
I
•-< •• O •• O •• O r— O 1—IHr-llMXCOnHXCOHCOrHXHXr-MMHHmt-
ccoccon — m k on a k i o i r* icccoIIIIIIIIIIOIOIOIOOOOOOOOOOOOOOOLOOoooooooooo • © o •• « o
CO Os cc o\ — cc o cc cc






































O O O ""




CO CO CO r-
1
OOO 000 r-l«m«yHM««H w HWK'T'M,1J W 5T, W
o







o o « OOO
LO LO LO LO LO w
• • O O ••LOOOOOO" •• "OOOOLO
cnloio 1-(Ni/jinwiomOOHmininmN
I
00 ON I CO CM ^ CO ON CO I ! HIMCCNNO I IOI I I I I IOOOI I I I IOOOOLOOOOOOOOOOOOOO
•• O O "COOOOOO ooooo
CO CO CO COCOCOCOCOCNJCN|(NCNIMCNJCN(N\0'0
ooooooooooooooooooooooooooooooOOOOOO










en en en en en en
25
te as to to ic tts it:
cd cd flj cd cd cd CO
en en en en en en en
tc to tts tts to
en en en en en in W) in <T) 'Si is) en en en en en en
CM o 2 O *+O CM O CM O
i-H CO i-H i-H ,-1 i—
i
O 2 O O O U
CM CM CM CO
0J O CM CM i-H
O0 CM VO NO NO >>(N H to >-, i—I i—
I




g § s S s g
0. a. ft. a. 0, ft.




NO NO NO vO vO NO
ON O f—i CM CO Tj<
i—i CM CM CM CM CM




H H H H H hh
^ &&3 3 3 3 3 3 3H H H H H H H






o o O O c o o ooo
^ LO LO LO LO LO LO LO LO LO LO
^ CO 00 CO CO DC CO CO On On On
















o j a §Ju ^ ts 13 *j










in in inui'j~)<j~)(S)iin<Jiw r
ocoooooooooolOlOlololOlOlOlOlOlolOlOooooolOlOlOlOlO OOOOOOOi—I i—I i—I i—I i-H
OnOnOnOnOn llllllllllll
I I I I ooooooooooooooooo ocooooooooooooooo O O O O O O O i-i i-h i— i i-H ,-hONONONONON H H I—I f™H I—I r—< i—lr-«^^^^i—I I—
I

























as as to to as as to as as to to to to to
S3 co co CO CO CO
CO CO CO CO CO CO co co co co co co co co
totototototototo
cocococococococo
tote to; to to
c3 S3 cC CO CO




CM rj<O O CO CO CO
o o>—iOOOooO__ _ -y cococomcocommcoco«O O O r O O -co <ro 13
v© O OO CM CO CO CMHrHffilOvOCHWHlO CM \OXlT)oooooo O ooooo"* V r*^ m r^\ rr\ rs\
X^SII^










H H H H H H
fa fa fa fa fa fa fa fa fa fa fa fa fa
p ,3 3 ' S S S S 3 333
Q
enOoooo o o oo o
^, LOt-OLCLO LO LO LO LO LO>"^ o o o o o o o o o o o o o o o o o o o
r—I r-H CN <N CM CM CMCM CM LO LO lO lO LO lO lOlOlOlOlOlOlOlO LO LO lO lO lO
_^i I | I | I | |l I,—1,-m pH i— i ^h ,—i i—(CMCMCMCMCMCMCM CO CO CO CO CO
"^ O O O O O O OO Oil I I II I I I I I I I II IIIWOOOO O O OO ooo o o oo oooooooo oo oooo o o o o o oooooooo o o ooo
ft H H N CI CM CM CM CM CMWnHi-HnHl-^ r- 1 I— I r^r^ i-h ^h ,— < ,— i H 1-4 i-H nHCMCMCMCMCMCMCM COCO CO CO CO
fa
o




















ttS kC ttS CS
ed cd cd cO co cj cy kj cj co




i-h CM CM CM vO N
ea g g] O ca « oj cS O aj O O O CM cdm^OCOvOmcOi—icoCMmin^OOCMi—i 1/3 in ^O h im r-it—ii^
u 0OOOOOOO0 O ooooo O ooo o o o oo
CM CO
.




CM r-1 CM CO >—
'




3 3^3 ^ ^ 3 3 3^
H H H H H H H
3 3 3 3 3 3 3H H h H H H H
.
,
en c/o co cocococ/ococo
H H H H E-i H
££
§ £ § S § §
ft, a, a. a. a.
o o o om to 1/5 m o o o om m m m om
00-3 00-3 00-4 00-4
Tf "<# Tf rj<
o o o oo o o o 3o
CO CO tf "* ^t^TfTf ^f
l l J l I l I l l I l I l l I Iooc±>oooooinmLnminLnmmOOOOOOOOCOCOCOCOCOCOCOCO
o o o
in m moooooooco • • • • "LnmmLnmmmmmooo
cocococococ>c>aNO\ rT I I
l II i i I o o oooooooooooooooooooooo •••••o o oXXODCOCOCMJCjaHHH













cv3cOfOCOcOcOCOfOcO N ' CO CO O 00 CO 2 Shhhhhhhhh<<ih<!hhhhh<!<:hhhhhe-<e-'<hhhh<;hhh
ocococorTlocococo^lcoocococo
[it, fa fe fc fc „ &L, fc fc [in
¥ C/3 C/) C/}3fcfcfe fc fe fan fc &L, ^b-fcfe fc^fc
.5 HHH HH Hh HH h ^ H H
fi^^ ^^^^^^^^ ^^^ ^^^ ^^^^ ^^^^




' ooo oooo c " ~HHHHHHaMwcMWioinio LomLOLO ir
^llllljlllllr—1,—I,—I rH CM CM CM C-<T<OOOOOOOOOOOI II I I I I IUoooooooooooooo oooo cooo oooo cA HHHHHHIMIN(NM<MM ^Hr—lr-Hr-H^H,-H,—I^H,—li—I r-H I—I 1—li—I rH (M CM (N C"
mMCOmW^TtTfTtrt r- t^ r-
l I l
cOCOcOCOfO'*^''*'*^
NBOiO ,-H CM fO^m^ONOOCAOHCM co <tf Ln
CM CM CM CO CO ro cooocommcocoTtTtTf * <S? Tj<H H
29
to to to tts tts fctt tts
(3 C3 cC td W rj CO




co co co CO co ccj ccj cO co cd CO cO
(75 (75 (75 (75 (75 (75 to c/j
1
co to to co
cd cc; cc cr; c£ c£ cc
00 CO CO CO CO CO 00
CO M CO rO CO M CO
H H H H H H H
C^TfHI-HON^ONN O ^+ ON —!f-ioOi-HOi-li-li-HOrHO r-i r—i O —' O
Ocg ,—lcO cOcOirOr—i CO CO CO CO CO CO ^ ^
Ml M M M M H . . _ _, ,_ __, HCOCOCOHCO £
3 3 3 3
E-H HH





3 ^3 3 ^ S3
fan
a § a a a a a
ft. ft. a. a. a. ft. ft.
z> oo o o
o o
LO m lO o c1/5
r— r- CO CO CO CO cc






o ©mO c o o n © O o o o
LO LO LO lO to m
."_.
LO LO LO lO
ON r-l CM o cc cc 1o©
i-r1 CM CO co
o O o © C
)




1 1 O 1 II
LO o o o o o




10 m i^ n t^ n r- CM NO COCO Hi-ir—( CM r- On i—i O CO CC On
loOi-hCMCSICMCMlO
ON




I O O O O O O Iooooooooo o
• O i— i CN cm og cm















to as to to as to to to to to to to to to
CO « cO cd CO cC cd C8
CO CO en CO CO C/3 CO C/3 CO C/2 CO CO CO C/3
totototototote-^tototototototototo
co co co co co co co ococ^cococococococo
CO
Oh
P. e3 rr! o . • O --1 O O i-h . .comntoMHfomHcoco
n M n t~— r^ t—- t--
.;- i • :>:: - .•:: OO <-J <—> r^i (UOOOroOOOO
. OOi-hOOOOCMCM^ OlMIMrH^OJ^CNCMr—i (_j i—-i f—i >—|* i—i r"l i""i f—' r—i (^J i 1 K^> <^_^ p—l ^^ i—i i—i <wi <*-** r-i *—
-
1 <—J *«—I "w1 >*N <- N ^' <*\| v*N i—i i—i - \| v. m v* ^ v. ^HtOfOCO^MfOCOCOfOH^COrtCOCOHCOCOHMHHHHjj-j J ,fi J J « J jS X J
S co
.S HHHHH HHH H
o H H H H
CO CO COHHHHHH H HH
HH h h h h hh h hh
qIq" „• o o o oo ooo q" «•ooooooooomoooooooo ooo •• -oo ooooomoLninioioio^i/5L/2LnHmi/3iou5inininioOMNmiOLn'-iHi/)ioHHO)inio^i'3w5NO
ooo o






I O O O IooooioooooOOOOro--;-;0O CM CM "
CM ON On i-h t—i CO On
i—i CM CM CO T* t^ On
OOOOOOOOOlOO O O O O O CO








I CM CO ^J*







° P. ^ £i wCM CM CM CM CM
a c •- e g
(?






§ § S § S
6 S 6 g S
c " jS v ja uH wuwuw
cncncncncncnc/oc/)c/)cncnf/)c/)cn cncncncncncocncncncricncn en en en en en en co en en en en en en
31
rj> (N M Wf^ CO -—
i
h-H^tOt^NNNO O —i <UOi—iOOOOOO.
CM CM CM O (M jg r-1 CM OJ rg (M IN o ^ (M M (M
xxx uxx-cxxxxx^
NIN^fCMCMINMM 't CM <uCMCMt*cmCMCMCMCM ,—i ,—i CO












o o o q" too
o o o o o o o o m • •• o olOLOHHMmmiominioNCMN lclo
LO LO LO *o --oooooloo ooo •• •• o o o o o lo> o o olocmloiolololocmo lololocmcmlololololocm lo lo lo
CO COOOO I I I -—i CM CM CO ^"O CO I I COON | CM | HHCMfO^NON COO\CS| I I i—i CM CO ^ 'O CO COIIOOOIIIIIIIOOIIOIOIIIIIII I I I O O I
I | I I I Iooooooooooouooo oooooooooooio OOOOOOOOOOLO o o oOO •• ••••OOOOOOCO •• • OO • O •• O O O O O O CO OOO •• ••O'OO'OOTO o o o























tctctetc se tt; se fee tctctetefe fcEtEteictefcefctiseteteU: y- (+-
3 coc/ococ/) c/)c/)c/)c/) cdC/)c/)c/)c/)c/)c/)c/)c/) c/)(/)c/)c/)t/)(/)cAi{/)(/)(/i(/) c/) c/o
C/5 (J
H hN CO t^" CO CO ^ <*
r-H O r—1 CO O © O CO O '—' r—t ^ '—I VO CO 1—' ~~ ~~ ~ - -
CM MNqN NNqN CM CM U CM © <N CM CM CMCMCM
Tf< Tj< Tf Tj< I—1 CO fO Tf TjCOCO*^^ H H
,_!,—I,—I ^_, o -—I H r-1 O O 1—I r-H 1—I r-H r-Hi—l OJ -HO i— r r-H ,—I t
~.cmocmcmcmcmcmcmcmcm
_C _3 -3 ^ J3 JSj^^JS -3 J3 u £ h CO j x J5 ^JS-C-C aj .3 -3 .3 -3 -3 -3 j-, -3
^ C/) CD C/)
3 fe ptH H _ ^ _ fepZHplHrlHrilfefaptl^
.S H H H f> H H
fir* e* ^es^^es „3 3 3 3H H H H
OOOq-OOq-OOO q* 00 „• © ©ioiolo* iolo 11 ioiolo * m in * mm
lo o •• •• o o o o o o LO 0000 •• •• o o o o o •• ••Or-HCMCM LO ^h CM lO lOOCMCMlOLOlOlOCM lOlOuOLOCMCMlOiOlOlOLO CM CM
I I
IC^COI IOOI I IHMCOTtNONtCO I I H NCO^tvO I IOOOI IOOI IOOOI I I I I I I I IOOI I I I IOOOOOO OOOO OOOOOOOOO OOOOOOOOOOO OO
A' jj ^; ° o ";;o ©-;•; o © © © © ©©©©•••©©©©© • ••O '—ICM •• • • '—1 CM • --OCMCM CMCM CMCM











































-3 3. 3W CD O
£ aj cy^ co c75 c75 cx^ c7^ cxi cyo c75 cr^ cyo c75 cTS cx^ c/^ c7^ c/o cx> cyo t/^ cTS c75 cy^
~C -c -2 _c _y _y _y >. '-
o o o o _* .^ _y J5 i
^ rfi C/) ifi Qj (jj
.S .s .a .a * ^ £ Q •-
P ^"' ""* <*' <-! P; P! !'- "*'
33
r~ r- r~ r—o o o o
CM CM CM CM
OOooOOOOO0000033™3O O O O O £££0000OO^CKXOiDHO'O^O'Q'O'O'O'wO'OOOOO'O'O'O'
cc CO CO cco o o o
CM CM CM CM
r r r
CD C/) C/} !/) CA)
r r r
^_, c^ Lh u_, L_, C , Uh L-h Lh L_,
3 3 3 3 g2 H
Efc, |i, fc fc „ fe l*H fc
&&&& && &
H H S§^§^
oooo ooooLOLOLOlO LO LO LO LO
•• •• o o •• •• o o o o o o o o o o o •• • in u~> •• o oHiMLnioHNLnLnininmioinioiomifl^WHHONiom
I I CO Os | |t—iCOCOCOCOCOCOOsOsOsOsI I CM CO I It—iCIOOIIOOII IIIIIOOIIOOIIooooooooooooooooooooooooo
•• •• o o • o o o o o o o o o o o •• •• o o •• •• o o




d d c cLO
ft.'
co C o o om m io
X
•-5











i I Io o oo o c
'S






























































>, >-, tc te <u -a -a ts tfcj V
OJ CD 03 03 & O O a3 03















^ o o o o o o o o 03E£
i—I p—
I





LO LOoo •• "OOOOO
CO ON l HtMcocom




































tin fa, b Uh ft.c/3 cofan
__,
fe









r^ CN CO «# C- t> H CC
OO OO OO OO LO LO OO
CN CO rf in ijn
© ©
00 -#
LO vO t— CO On O
3
a _y 09 en «
o * "° "° £
u > « « >
co r?5 _C _C rw
o ± Pi tf »-
•5 o .S if
* *" * -r
gfc-gW
-c i -Q Jq
35
c c c c c c
o o o o o o
c c c c c c t/3
CD CD CD CD CO CD
pq pq pq pq pq pq
££
CD CD CD CD
3 3 3 3
C/3 CO CO CO
<-H <^ <^ ^
^H pH O O r-H ,_
pi pi <& tc <& 2
CM CM CM eg CM CM
CO fO CO CO CO rO
H H H H H H
CM CM CM CM
CO CO co CO
>* lO Tt IO 't lO H
r-H CM p—l CM i—I CM ,v
CM CM CM CM CM CM "
SB M M tD 60 Mjd5 tl) cjj b£ bfl








lO lO LO o o o
CM O i— ' LO LO LO
I I I
CO O CMO O O I I Io o o o o o
CM O '—I
r—
I i—I I—I CO ON CM hhwh
o o o o o o o







CO Tt CO "# CO ON CM
1 1 1 1 1 1 1o o o o o o oo o o o o o o
CO CO CO CO CO CO
CO CO CO (OH
LO LO LO LO <*
CM CM CM CM CO
LO LO ON
c o o





























.5 72 C r„3 .£

































lU D In (D D
(71 CO (J (70 </)
£S
c -O CU CU
o o a c O O 03 cd
£ la </5 uo
LO lO CMmat- LO UOas o\
M M M M b()
^fa
H
in LC LP. in irt 3 2 «
CM CM ^O'^m CICM CMCM
tc bC be M bD M W) o
< < <c < <! < <1 H
7".
fa fa Uh fa fa fa
H H . H
^ ^ ^
3 3 3 3 3
H H H H H
§ s s ^s
LO O
•• in o o o
cm • m m m
I
i— i CO CO o\
CO CO CO CO
in S O m
•• gomo --ooooo Sp—












































3 J£ J2 "O cO — _ c o
^§1^
m m m co
CM CM CM i—i
CM CM CM CM
bD b£ bC bo
<J < < <
in m
_,
° ° fSCM CM £
* fa fa CM
O "* f— CO
CO ON ,—i i—i in r-
CO CO T}> ^ * Tf
£fa
2 -2 W CU 2
c/S g c/5 ffi c75
-a -a -a -o -o
H «i D li <UO bJ5 bjj blj SJj b£
°- So C C C C Co o •• o cd cd cO cd cd
0-9:0 0-9:5 00-12 0-12:
co cd nj tO ctj
CD CD CD CD CD
J3 J3 JD J2 ^Q
°?N? OOOOO
sO O i—i CO H H H H H
*> o
o *
I CO I I I© o « EJ ^CM cm t^ CO Oin Cn in in m
•<! c«
"C o 3 13 rt ffi ubC> bC fa
03
3
bC 3 <o tfi
-— 3 til "~rt






























fa ~2 fa en
"3
^




•S S g »
s g '>- CU
T5 a « 2
o P s S
a
o3
T3 g -5 -3
CT3 So g cu
"o 2 sa 03 o) be p, S W5.S M V cu cu £ J3
<! (70 fa fa fa << cn fa <1 hJ <J <& PCJ Ctf (/, E-.
37







= j5,c;CMCM_c cM.-; cm _£ cm .~ cm _£ cm _£ cm _£ ^ cm ,-; _^ ^





H E- H H
^
-^ ^
§ S § § §
OO OOOOOOOOOO -•
LTl Ifi LOLnLOLCLOLOLOLnLOLO °-
••"oooooo*-" •••••• o © © © © © © © © © © © © tnoomiommi/iLoooHHHH(NNNNinmifiinmmioininiflinmi/)M
I I
CO CO On O O O I I I II! I I I I HHiHrtNNNNMMCO'*"*^o o i i i i i looooooooooi i i i i i i i i i i i i iooooooooooooooooooooooooooooooco






































3 fa o O
cS ed
!f -2 s
3 3 hJ _J
.2 S < <; E P
-3 IS
£ >•-=• J3 _S











"x CA> V <D «O O O
C c £
T3 . 55 en CO Cfi CD U JJ3 >• £ o u u u










ys tts te sc as tc tt: st- se fc: ta A 3 »i h h Ih h h h 3 3 3 3
cd cd d co rt cO cd cd (3 tC cd
S"5E.| o o o o
c75 c/5 </) c/2 c75 co cJo cy^ c5o cJo cTS
en en co co
"S S " <5 § <* J§ ^ S ooooO O aj
C ° tj






03 1H ~° "°
&C o c u




t* O t* O -* _,
.
TfOTf o
r-H CM i-h CM r-H 2 H CM HIM
i—i i— i i—i i—
i
.o
-a "35 CM i— I <M i—I CM ^ WHCNH







reas M M M M Wl W) bl) bj) bD bD
< < < <
- ^ f*H r" i-i r- r- <--Q * fc En ft, Uh Ph




3 ^ ^ 3 3 3 3 £ £ £ ^ ^
H E- E- H E- 03 u, £ E-i H
S ££££ S3 c 2 S S § S S
LO LO LO O O o o • o •• o
CM CM CM LO LO LO LO I—1 LO <—' LO
r-- r- t— <* i—
i
o o o o o 1 1 © J o J© o o o o oo o o o o o o •• o •• o













































CM CM $< «











(h c ? c





























c CO 3 p-j
cd
is























r—I CO r—I OS
OOOO
Si
8 8 | g
39
t/l 0) 0) <u d tc c ctcctn
= -o "O ""O"Oa3OOa303a3
:" d m
*i-a 'c'^55^^
i S E 3 3 i_ ,DQ PQ 5 iS^
1- u
H (M co CO s^ LO ^O *CM F—1 1—
1




M M bj) iD










O nO vO noO O O o
co CO CO CO
IIH
r









o C c C C CO LO c o o LO nJ •• o o o o 2 o o rd 03 a






LO 1 CMO 1 2
CO CA ^ CO
1 1 <D I
CO
© <v <v <vO O © 8 o o o o o O O -2 o _Q ^2 _a© © o o — o cm"?
^h CM
© 9 95 o 9 o o o o
On ON «* CO r^ ^f H CM CO 00 c- CO CM H H H
LO o o
•• o LO O O LO
r—
' LO •• LO CO •o •• •• o
—
i On "<# i—
I
O 1 illo o o o o o
•• o o o o o
On CO CM CO










^o LO i—l ON
CM CO r^ CO On
LO LO LO LO LO
^f Tt CO CO
I I I IO r-l O HO O CM CO










































3 C ZU •" ^ 3
_, J) o'
^ bC u.C « (B [J
03 3 C c
3 5P.2 "3
3 S-3 S







« -* te fc ^totcfcstett:^
CD CO CD CO CO CO -2 co j3 -r co co
vC NO NO NO no no
o o o o o o






U* fa Lin ft, Li<
H H H
3 3 3
-a T3 "O -a -a
D ») U 1) BM ijj it it tjj
a a c c c
•• CM co CO "
LOO •• O O O
lO CS| lO LO lO
* CO H ™ " ™ - ™
| |
D D (J t) 1)000-C-S-0-J3-QO O O
ON
I
Tf CM Tt CO On ON
1 O I I I IIIOOOOOOOOO "OOOOOO
MHfOHnHiOOD
on on on on on
o o o o o








w 2 | 1
H
z c o g cs ft o







O 00 ^ „ r-1











<D I S 2 3 C C C 3 .2








c« 2QQ tt>W .5
On .S
*^5 w
ft h bD c
ft « « _c 5 jo ja
i-i ^ S -Q -Q -Q -Q
i—I i—i r—I Cd Cd Cd CQ
Pi pi pi hJ i—I i—1 «—
'
vo vO no CO CO CO CO
t» CM cnj ft ft ft ft
H H H < < < <







•• o o o
LO UO O I—I LO LO LO
CN CO ON MOi^i
I I I O I I
Io o o o o o oO O O • O O O
^ CO CN rH M CN CN1










o _c _o _c c c
rfl </) (f) (/) »~ rtj
I- O O O C —
v •-" »-> w e r "5
^uuu a
§ s .5 s § h^^Sw
,i.*ttttttt
M « C8 CO C/) CO CO CO CO CO CO CO
**, ** ^ *Z
41
c T3 -o tc te e c_*cOCCcOcOOOC
£ J2
-|uoc/5 « ~Lfa






_C ,=; _C -C _© -O _C_2J2_C_0_Q
cd
_h cd cc co co cd co ctf cd cd cdJ P- _1 J J J J fa J J -J J
t/3 vo (/i t/) (/) tfl co co co co co co
c?g fa fa fa & p. fa fa a fa fa
< H < < < < < < < < < <
CMOM(MCMCMCMCMCMCMCMinCM CM CM CM CM Oo c o o h — o
v© CM CM i—i ^h M r-( CM
fa fa fa fa fa fa fa ^ fa fa fa fa ^ fa fa fa _ fa fa fa fa fa fa fa fa
H H H H H H H
E$ ^ ^ ^ ^ ^ pJ^J^p:^^^^
3 3 3 3
r
3 3 3 3 3
^ H H H H p- ^ ^ ^ -
§ § s s s s ^^^^^^^^
5Po
m
•• •• o o o oh n m m m to
o om mo o • •• om m cm cm i/j






<U O I I O O Iv_-w^J3000000
fa-?. ofa^9. °°° o -<=
p—i CM P r-(i—i o\ o cm cm r-
I
_ O -C O O O ©
•• o „ •• •• c —
o o om m moo •• -oocoooo ••LnmcMCMLnmminmmmcM
















1 c 22 bo u
C *J *
Inst












e=: ttd o o n te c * tt: tc _* -t- — , c
«(j"St.flO c !ac8C.-.l:s
fe £_c .5* .QD-a
ss SS
Sett: t^^Duc = NN'«Ntcit;[
t- is « cdceStioos^t^cs^-cdcdc
"f en ^ ^ !> t> £ £ "5 "o c/5 "g j
J3 UC O (M *-0 CM ^OOO^OOo^OOO
p<3<!<!P<;«<-<<;<j-<<;«<<5
fc _ fin frt fri fe fe fa
H H H H
H E- H H
2 § S^§§^ £g






<U U OJ <u









CM CO C\ >* On CO On 1
1 1 1 1 1 1 1 OOOOOOOOO
03 Co cd ra
V *V CD O
,-Q _Q ,_ -T2OOOOrOOO •• O O O o
r—1 CO ON ^ O r-H O —
:





-o -o -o -a -a -a 73 -a -c •
5. v sbe bo he M ti bi bl
5,^C C c c c c G n b.crt ni cd Q
t °1/2 E E fc r t r-





CM CM CM CM
O O O O
CM CM CM CM
O O O O











.2 —! £ «> 'C 8 "5












.2 td .2 cd .2 3 .2 ffi
UJ ph "J —t 4-< "^ _L-
cai<; p_cA!eci(yiec;cAiPi(nPico-<Pi<!
«3 tC « 83 tttccto-*-*<u<ue£:
;5 ;- c/3 E fc & 83 to W) § § c7) c7) c7) c/) c/5
<5 ^ £££
43
to j-h tt= >- to to «= «=
C/3 '33 C/3 "S C/3 (/5 C/i C/3
HHIfllOHH
r~ CO CO CO I- ro CO COOcOOcOOcOOcOtOHCOHCOHCOH
fin C=h tin Un
^ ^ ^ ^3 3
-o-o-o-o-o-o-a-a-o-a-o-a-o-a-o-a





5 5 b o
»££
g -r "O w -2 ffi
c
.g fl .S c .S c .9
H
-S
g «J C cd g o3
a <u a <u a <u



















































tc t:* j-itsc tette t;* "* fete fete fc




N CO N CO N CO COCONCOCOCONCO COcONWMCONco ODCOh-COCOcONcO X CO COOCOOCOOCOOCOOcoOCOOcOOcOOCOOCOOcoOCOOCOOCOOcOOCOi—iCOHCOHCOH COHCOhMHCOH CO r-H CO r-1 CO t—I CO H COHCOHCOHMH CO H CO
cA)c/D(>^c/)c/)c/3c/}c/)c/)c/)C/)c/^c/)c/^c/0(y)c/^c/ic/oc/oc/)
fa fa fa fa fa fafafafafa fa fa fa
^^ ^ ^ ^^^^^ ^ ^ ^ ^^^^^ ^ ^ ^ ^»-^ 3 k- 3 3333 3 aH HHHH HH £
S gg^§^ § S § S S ££g^£ S § £ S
CO CO
CD COJ fa
OO •• O •• O •• O •• O ••OOOOOOOOOOOOOlOOlOOuOOlOOO
lO LO M lO M O MOHinHiomiO lOLOlOLOlOLOlOlO IOIOIMOIMONO C\JOlO
On i—i ION IOn ION I H I HrMO\MO\^0\TfO\
I IOIOIOIOIOI I I I I III IOOOOOLOOiOOOOOOOOOOQOOoo •• o •• CO •• CO •• O "OOOOOOOOO I I l I I I I l l l l iOOOOiOOtOOiOOLOOO OOOCOOCOOco OCOO




js -c tn tc tts se
cd 03 cd cG CO cO
O O CO CO CO CO
to >, >>
Cu 0-, £ £
££
_C JZ o o
10 en M >i
^ ^ c c
L L V V
CO LO CO I—1 CO i—
1
CM r-H CM i—I CM i—
CO CO CO CO CO CO
co co co t/j co co
_!
_1 J -1 hJ _J LS315 LS315
Agl72 Agl87
CO CO CO CO
CO CO CO CO
co co co co









i Os CO Os
Oo o o m
LO LO LO "
Os Os Tj< i—
i
Os CO ^f Os H
-a *a -a -a -a
CD CD <V 1) CDO O M bj, if. tl. M
c C e c
cd ca CO cd|—
i CM LO LO H £ >H in £
c^ (U D D U D
S HHhhHhh
o
LO CO LO 1 1
< PQo
CM Os o
CO CO "# T3H <*
O O © i—I Os
r— oo os os os
















































C/) C/} C/3 C/) C/) C/3 c7)C/)C/)c7)C/)C/)c7)C/}C/} C/)C/)C/5c7)C/j'c/)C/3c75c/)C/){75c/5 C/) C/) 0) C/} - £ C/) </) - C t/) ^ 'C
E O l-Hg eg eg
Hh go 1—1 £0.—1 gooo c; o o o rroor—1 gooi-t Jr1 o £1-10 c
_
CM CN g CN CN g(M Mh gr>IWN ° M CM (M £ CN CN CM O 1—I 1—I O h IM P
pq ex ix m ex Oh maHCL,mpL,CL<mpHOH mDnCiHfiHmcLHCLiCiHCQciHPHPLH cQcuc^eMeQPHfXpqcLHpucQ
3
•• o
00 co —1 co co co co co m co ra
OOo o
CO CO CO CO CO ONI
CO CO CO CC cc
0000







^f LO "# T* LO <<*









£ o o £ .—i o
.






Erfvo 5£ O o J£ CM CM £ o 5 o o ? i-H © > i-H © £ i-H © ^ r-H © ^ i-h ,-H £,_hOO i—ih 2 ,—i<:n1 £ r_H ^ £ i—' n JhN OhN












o _ o oOOOOOOOO OOLOOOLCOOiOlOlOLOlOlOlOlOlOlOlO ••uo'-O •• i_C lo •o •• •• o •• •• oTtm^^in^"*co o o >—i o\ °> ^ on o —iOOOOOOOO oooooooooOOOOOOOO ooooooooo
lo o o o in o ooo •• OOLO © © LO © © m> oo •• © © LO OOLO ooo
lo m in lolc •• m in •• m m •• m m n mm •• mm •• lo in m
•• •• i-h •• •• CM •• •• CM •• • CM • •• i—
I
•• •• CM •• • CM
ono\
i o\o\ i o o i r-1 i-h i i—i i-h i i—i i-h i f—ii—i i ^,_HLnII© II© I I© I I© II© II© I I© I IIooo ooo ooo ooo ooo ooo ooo ooo© © • • © © •• ©© •• ©© •• ©© • ©© •• © © • • oo©








<" ^ c/3 co "2 ^ c7) co «J co c/) c7) « c7$ t/5 t/3 ^ c75 cyo c75 ^ c7) c/o c7) ^ c/} co c7)
ctctt; ctctc cfctte
O a tj OcScd O eg a
tO *-> <_> Cfl *-. «_. (/) 4-> *-•
Etflcn 'C en en •£ en co
££ ££
^co > > ^* co >. > tj< r- £t#o £ t*< no > * coo i—
i
J £ o i—i J 'oo - o o ioo ? o i—
i
^(MN O OlMM 2 £ "^ ^ £ £ ^ '""' £ CM <^ g CM CM O CM IM
fflCQ&HOHfflfflMXMfflMi.wm^^cQM&HaH mmfapHmmfafa pq fa fa cq fa fa cq fa fa
T* Oo o
CM CM
£ o op CM CM
> -* NO ^
fa fa fa fa fa fafa^




£ £ s §
O CM O CM —i O CM
On On On ON On On .OnOnOn IOnOnOn|OnOnOn|OnOnOn|OnOn I I I I I I I I III IOI I IOI I IOI I IOI I IOI I IOI IOOOOOOOOOoooooooooooooooooo oooooooo ooo ooo ooo
l
_,--ooo"Ooo--ooo--ooo-jooO"00o--oo •••• ••"•••
•• O O O O O O O •• •• i— i O i—i p-I O i—i <—' O r—
I





es !— e te tea C ttl its c tts as tn to fee en ttj fctt co tts te X fc te
o crt en o en en o ed CO CO en cd CO CO en en CO
^!co co co CO CO CO co co . co co co co co co co co
lH 1- M cu
o O O z Z Z
§ S <-. K* <=; <5 r",
c ^tefce gttntcte tetefct: ctefct: ctcte
cOcOcO OcOcO OcOcO
-^coco -* co co co -* co co co - n co co 'd^co
<u i> cu
^ J5Z Z Z O O
S <=, <; ^j «
cu cu cu cu cu
Stfr- ErJO S^fvO ?^CO 5£©©S©©.S©©S©i-h £gCNH OfgcN gcsicsj Oimcm g CN i—i £ CN CN v ^ og >-; IM CN £ cs''—' £ CN CN CN ,_




_, o o _
P CN CN P CN
T* O O
_ o o o
P M
T © r—I i—I J- © © -TOO






* 3 * BH H H




i—< O CN O LO O LO
I I I
CN I t CN | ! CN rOTtCNcOTt^ cOTt^t cO't^' co^tt cOTtO I CO Tf OOOOOOIOOIOOI III III III III III I I I © I I Ioooooooooooo oooooo ooo ooo ooo oooo ooo
....
.. .. .
. o •• • o •• •• © oooooo ooo ooo ooo ooo •• ooo
i-^ O i—i ^h o •• i—> O •• i—i o o
i—ii—i i—i,—i,—ii—i^H^H^Hr—ii—I i—i cCi -rf r—i <rO <* CO CO^CO ero -^ CO CO -<* CO CO 't X r- CO * CO
g g g* g § §
a. 3. CU CU CU cu
Ln lC o iC Lfi o
in
























g CM CM g CM i—
I
CQ Oh Oh PQ Ph fa
rt It! g It! « *
^co^co^co
c« CO c3
ed ttt itj it fct! S3 tc
^co^co^co^co^co^^^^^^cocococococo
ffi ffi K K K Bl ffl « a) id oj>>>>>>
§ S S 2 g^ss^s
O O i-H ^H O O
CM CM i—l CM CM CM
fa Ph fa fa fa fa
> in > m > m > in iiOHcoHtOHco^^'j'^^irtJO £ O £ O £ i—i ^i-Hf—(Oi—lOt—ioooooo<o
g CM g CM g CM g .-I O^^^^St-iScMCMCMCMCNiesi
mfaMfaMfaPSfaeQfafafafafafafafafafafafafa
„fch fa fa fa^fa fa^ far- -, fc -,
JS _S J3 _C J3 hh j3 J3 ^3 _C J3 xj J3H H H H H H H H H H H H H E- H H
^ ^ & ^ ,>
3 3 3 3 3 3 3 3H H H H H H H H H H H H fa H













CM O :00-7 :25-8 .00-7
so r— so so r— so
o o o o o
































O O o o o o ommin mommLno
o "in ••
Iliao o o
|o o o o
mooooooomomoomminminm L/^"in"Lnm
•• o •• o •• ••CM^CMrJ-CMTtCOr-icOr-1 COCOOO IOIOOO I I
- ooooooooooogooooo
- -
_ ooooooooo" ~ OOO0O002O0O00oooo ~ ~ " ~ ~ - ~ ~ -
ocmcmcmcmcmcmcococococo
CO CO i>
PQ £ CO CO
-O-O33034303030303Cr/-)












-C js X -a fc ^ J5 J= -3 fe -= -C -cHhhH HH H HHH
3 3 3 33 3 3 3HHH b«b« t-< b« h<
§ S § S £ §
o o o o
Ln LO LO LO
o o o o o oLOO OlOlOlOlOLO
• LO O LO •• •• O o
I—I •• LO • H N H M H i/; in
' <N in 03 J_ H (N
o o o © w© © o © •• o o






I I I M I COCO©
I




X T3 13 T3 T3 T3 tJ T3
-D T3
bjj bjj bjj bJj bC W) bjj b/j bJD bJ33333333333
© JJ.2 D D qj D CJ fli D
o o o o o o o
x _c _c
o ocoHHHHr-HHE-HH




l-H © CO CO LO CO COCOO Tt-* co^tJ-cm
CO'* COCO CM CO CO rM
CM CO CM CM
r-H CO CO «*







VO vo|5 ^ ^ O \DOnCMOOoOOOOvO
o oi: cm cm CM
c
!-, CO


























































>-. 03 « £3
M "2 m 01
O'H C h-1 >^H 03
o -o -a
03 03












.9 .5 .S a
-o -a -o 43










f\ ca ca cj
• .£ SiO S S 3
^ E E s
^ co co CJ










ttj ta te te te
c3 cd ^3 cd c3
co to co co co
W St! «S
co co co
St! SB It! « (C Jlc c c
H-. i—i i—i i— c en co co<—
-
CD CD CD CD CD CD
« co co co c jS c
co co co > p* > (/)i! ii £ O O OWWW ISISIS^"
co en co £>£>£>• to co cop> p> p> co _co co
s§s






CD CJ CJ O CJ O OW W W W W W W
EffiKSKKK
Csh W £_ w w w w
js JS JS JS JS
H H H H H
3 3 3 3 3
H H E- E- H
-O H3 -O ~C T3
tU 0) Oj 1) ^
M) M I5D Ml M
C C C C C
rt to nj cfl cd
arrang arrang
arrangf
CD CD CD CD CD
J2 J2 jq J3 jq
CD CD CD
JS J2 J3
O O O O O o o o
o o o om lo LO LOo o o o •• o o •• O •• O o
io lo m ID CM CM LO LO CM LO i—1 LO LO
ON CM t# CO 1 1 HO 1 CO I OV CM
I 1 O 1 O 1 1O O O O O o o1 1 1o o o I O OOOOooo
*?.
r-1 rH
o o •• o • o o
.. .. pH .. o • ••
CO i—i CO CSI i—i i—
i
i—i 00 i-H CM i—i CC i—
i
H H H
i—I i—I CM CO
On Q\ ON On On
O O O O O
CO CO CO CO CO
I I I I I
< PQ U Q W
On On On On On
On On On On ON
lO LO LO LO LO
CM CM CM
OOO
< Q WO O Qooo
NO NO NO
ON O CM O CO
CO NO CO ON On





















H -a -ac c
t/i «3 aj













'3 o 73 J> I ^ H
Inorga
Organi Physic




















-fl JS JS CO











« P^ P=i CDja w




OOO S O •3
CD CD CD
o o o
o o o J


































J2 .* JS 'C -a CDOH HDh< Pi
to to to















o o o o «• «• o o
lo lo " "" lo lo a*
q"
lo mo •• o o •• o o •• •• o o o •• • o o o
in H to 1/5 H l^ LO-—'OOCLO'—'O O O LO
ON 1 t* Ov 1 ^ On 1 1 On On On 1 1 ON ON -1-
1 O 1 1 O 1O O O O O O 1 O O 1 I 1 o oOOOOOOOO o o o© • © © •• O o ••••©©© •• •• © © ©
•• —
' O r-H ©
CO <-I -tf CO <-* -* 00 i— i i—ivCOOO-—ii—i ^C O i—
i
U CM CM CM
























































3 2 SS 3CD bo
a, 1 o CO g H -3






o f J) o> >• •«
"5 i- in en
cd 3 3 <a









S oo co£ CM CM
a H H
05 Cp _.
o lo m oo *© o c?\
S of c jo fcc to
Pu W (X W "3 ^
§ .s s .a
HH
-a -a -a -o
CU CD <V i>* *. &c bfi hD bD hC
o ^ ft- o c seeso o o o o o o g q q d td a tdm •• o o m m •• H LO LO jj £ £ t
•• CM •• »*^s « t-4h T-t< cd cd cd cd
1 1 1o o o i 1 1 1
1)O O O O _Qo o o o
J I CD <U 13 CDO O _Q -Q _Q _Qo o o 9 9. o o o oH H H H
U
cm -,- cm -r
ogo°
tJ .
0) Sb c 5,
3 to c bj3 -
^C CDQ &D
cd Q 3 - £ c


























































Resea Resea Semin Semin Resea Resea Field
Thesis
w co C (Tl _C c/3 .3 c/D .3 c/2 .c CD
»i >- Jrt is is is -
t_ i
CO CO CO CO CO
e^s § s s £
^ § s s s
i 5 S oCMoo
« -* r ; ti. -
CO
^ 3^ 3^ 3 ^^^^^ aH H H H H
§ S S S^^ §
o o o o o o om m m io m m ino o o • o •• ommCMCMCMCMCMuoCMmCMm
OnOI I I I I H I i-4 I CM
I IOOOOOIOIOIooooooooooooo o o •• o •• o














.£ ^ .E ^ ^^fci^Sfc^fci^fci^^
s s s §






->§ s s s S
3 S 9 &3 .g






C"-1 C -* "^ 5 "<2 ^^^CO^^^rlcO,-, , ,
? ? JT3 Oo^r-HOCMWcOO.O^i—lSwO
O O CD O ©CO
cop^^p^cop^cop^coc^cM,—iiw^ ^vo
CMCMCM^CMCMCMCMCMCM,^^, H (M (M ^1 r-< O
H HH HHHh£
3 33 333 aH H H H H H h
E- H ^ H !-< h H H
3 3 3 3a 3 3
00 q- o o
10 lo "mm
. _
_©©••© --oooom •• •• o
C-J 10 <N O lCuOlOlOlCOlO 1—'lOlCuClOCM'—ICNLD
ico 1 1 fomco^co 1 « 1 mHcooir- I i —
i
0100 1 1 1 1 1 © 1 o 1 1 l 1 1 © © 1©©©© ©©©©©©©©©©©©©©©©
CM •• CM © ©<©<©©<©
CO M CO ^t CO
© © © © O ••HN ••
CO >—I CO CM O >—llHH










































c a. © e
o o •• o ca ©
lo m> i_H in b s uo
-^
CO CM 1 ^
1 1 © 1o o o o A
CO
<L
_C 1/3 r^ © ,XJ© o • ©
CO CM i—1 rj<






r** © ©© © .-h © Hinm











































o c c &s s
u
fi c


















c a e fa E
c« a hJ
tw PQ pq i- £ £
U (-i ^
S §£









I I l © © l©©©©©©© o
i—l CM
©©©© © ©
CO Os CM CO "*
© © © © ©© © O © ©














c <d tts e -c a tts ts tt3 ttS ItS ttS tt3
cd cd co cd cd n}
CQeq^^cr)-! £coc/)co^cococococo
K M"< K g S
« S h S * CQ
tts <L tts tts tts tts
td w






CM CM Tjh CM 00 M_ So o O O o O 1-1 a S










*-f T* •* "* <* <*
H H H H H H H J co
o o o
2 2 2
H H H H
^ £ £












<u <D 4J CD
<d I V <U U
s a E S E
-a -a-o-a-o-a-o-a-a-o ~a -a -o -a ~a
ca cd CCJ ca ca <u CjUUDUjjdcjd CD CD CD <D CD
it MbObDMMMMbDUD bb bfl be hC bJJO K
<d
X © X X c CCCCCCCCC c c c c c
CO <U O




o© oCO oo cd o© o© o© cacacacacacacacaca ca g*^ fd cd Cd
td




^J1 s Os VO <On cd On On ON cacacacacacacacaca ca ^ ca ca ca ca




3 O 3 o o O J2 d id <u 1 CD CD CD CD© .O ,0 _Q -O
9.3.9 CO O, CO 0, 'a ^^ CO o co o CO 00 CO ooooooooo o 9? o o o o
CO ^- l-H no ^C o w vo -— vo <tf vo H nO SO vO HHHHHHHHH H Tj- H H H H
"<* Tt Tj< «* Tf
O O O O O
CMCMCMCMCSlcsjCMCMrM
II I T I l I < CQCJQ W pi OX±2 !-^ 22 ,-H P, w^mioifiuNiOioinuNiooooi—iCMcocor^t--f— t^r^r---r^r--t^LOLOlOlOiOu-NLOioiOlOiOLOiOLOtOlO
o Tf CO CO CO
o o o o
^
co
3 7 7 7On CO On
t~~ ro On On On





H H CD -OO.TS
cB ^^ P< en *3




'3 i_j co p ca











.* —< i-^ —• ^ i—< i-* i—i —1 1—'^-.^o
^Yi 'Zncacacacacacacacacaca'^
^.= 3333333333.3 ~




















fa ^ tf PS
i—
I i-H O O





























W -a CDJ co a
w Pi p
i-i tn^c-clT3 «h cd
-o "O
PiPipiPiPiPiPipipi
OOi—I rH ,—I O r- 1 i-H r-1
Tj* ^t1 ^j"1 Tf1 Tf *# ^jh T^ T^1HHHHHHHHH
fa Lin
333^33333HHHfaHE-HHHH
c £ « ttj «- « ttj as ia
£rt^c>^c>)cocococo co co co c75 co
CO CO CO T* LO LOO O I-H
Pi Pi^3 ^ Pi Pi
,-H i—I ° r£ O O<* co CO tJ. xf
H HP P H H
ooooooooo
•• © © O "OOOO
o
3 ^ ogoo a. a,O CO ©o E O •• o • o
«on2ON ON I-H ON
o ^AA o o ©
CO o *?. °. CO © CO
. -a "o -o
-a -o -a
g CD CD CD CD CO CD
. bD bD bD bD bD bD
o o o o o o
oon-oHHE-hE-hHE-h
-o -a -a -a
CD CD CD CD
bD bC bD bD
3 3
cd cd cd cd ..
t; to
03 cd
CD CD OCD CDja x J3J30
o o ££2H H
m LO LO© O O
CO CO CO
-a -o -o
3 3 3 •*O O o CO
<* CO
s °
Tf< (M Tf- CO
LO (-^ On I-1O O O CS1
LO in LO m
"* *# rj< rj< t* rjH
"T^T^p^uQwfaHOHinwmmwm
LOiOiOLOiOLOiOiO^O
LO LO LO LO LO
I
-
— r-- t~- f~ On
LO LO LO LO LO


























































































































cd g .52 be CD ertnJCdctfcG^ctf^cd T3 ^3 i-i cd
bD b£ CD bD 3 CJ 3)-«3333333 cd 3 3 cd
•S'g3 >h 3 > C CJ 3CD
3
>-< 3-0-0-0-0-0-013 CJ TH ^H |CD
g "2 12 £ H3 O
3 -3








-O 3 cd-O-O-O-O-O-O-O fa ''B -3 fa
W ^Pi J PhQEh ^W^h5hShSh5h5i^ 3 3
59
tts tts as te
c7) c/3 c/3 c7) c^c/)c/)c/:c/)ca)c/jc/o
tttttttttttrttnte
c75c/3c75t75^{^c/3c/5c^c/5c/5c/5c73c/5
CM CM CM O i—I Cs]
cm o o tf cd N © © rtCOrH^rHUOl^^CCCCrHOIrlVO^
o cj u .,ooooo . . .,o^n
fc tfa fc, fe. ^ fa fa ^ fa
HHHHH H H p H hp
^ ^ ^ fc^ P=£33 3
r
3 3 3 3 3 3 3
-o -a -a -a
<V <D <U !L>
bJO bC b£ bD
c3 rt fl cd
o o o o
3T3T3T3T3'C'r-a
<Li<V<V<VQJ<Vl)QJ
J2 J J2 J3 OOOOOOOOOOOOO©oooooooooo
XXC0C0dO\aON»O>HrHrHH
ON I I I
J Q Q O O
CM CO Tj< 1/5 so r— M CO 't lO vD
o CO CO CO
c o o o





so so so O SO so so so
OOOOOOOO


















j5» g :£ is is :=. ;h ;h :£
«* QJ U D D V CJ U












cd cd cd cd cd o r~-
^NCOvOiOMCCvOIOvO'Oh !>>in\OCOlN\0'0^03cOHr-OJOOOOOOOOOOO ^ooooooooo ,, ,. CO CO2 °ro CO
Lb Lb Lb „
J= _c _c £
3 3 3^
hb bh hb Lb Lb
H H H H .
S 3 3
Lb Lb Lb , fc fe Lb Lb Lt,ja jj pJm _c -i- -G .G -C _c f-
3 3
rH H H E-^ H ^ H^ HH ^H
s s S SS §3
OOOOOo o! o! a! a! o! t a." o!OOOOOOOOOOOOOOOOOOOOOOLOLOiOiriiOLOLnLOH^MNMCNioinLninininLni/jiniointnLOininioioinininioiowwwciHHHH
i I l l I I






N CO ^f ^ ^O NMaOHM COO© HMCO^m^ONCOO\0
C\) CM CO cOCOCOCOCOCOCOCOCO't























cyo cyo cyo co co cyo c/o cyo oo cyo cy^ cyo cyo cyo co oo cyo cy^ co cyo cy^> cvo c/o cyo cx~> cyo cy^ cyo c/o cyo cy^j cr^ tvo c/o c/o cyo cyo co cy^ crj
eg csio o
(N IN eg (N00OO000000^OOOcOca K © rH o oool^HlMHtNO^N^HHHHIMIMlHHHOoooo c:' 00 ooo o c—'"—'ooo
CM ^t vO CO (M (N CO X> W CO N O vOOOOr-lOO r-l r-H O --< O CM OHHINIMinH^NHHHHIMHCg0°oOoooOO





H H H H H H H
^^^^ ^^^ ^
3 3 3 ^ S
1^ 3 333-' 33
fa fe j= fc
S S S *' S S * *ooo OOOOiOOO •• --oooouoooo_mwioOHiMim/noi/jiMm^HNiniominiMOioino
OOO «• V oooLOLDLO "** "" LO 1/3 1/3ooomooo OO'OONuiicmNOinioOHNiniomw
co as o> I I I i—iCNM-*t-COa I I i—I CM CO t}< r- O CO O II HCO*r-0\000 I IIOOOI II I I IIOOI II I I II IOOOI I I I I I IOOOIOOOOOOOOOOOOOOOOOOOOLOOOOOOOOOOLOOOOOOOOOooo
CO o o






O O O O rO O O












en en co co <S) co en co co co co co co co co co Scocococococococo 2
[i. tin
S ^i
CO (N (N M W <M t}> VO rn




^ tin ^_ fc, Lxh
H £ H H H H
3 3 3 3 3 3
H H h H h H
OOLOOO OOOOOOLOOmm CM LOLOO^ CM mLOt-OLOLOLO CM O
CO rt t^ CO On
I
I
HiMINrO^Ttt-OIIIIIOOOIIIIJIIIOOOOOOOOOOOOOOOlOOOOOO" •• "OOOOOOOCOO i—I CMm^icaDaHHHrtiMNcoTf"*'ON
COOiOHMnTtiOvONCOOiO
CO CNC O eSfin m






WW w w w w w w w
fcfc^. MH MH MH
_^ MH
3 3^ 3 3 3 3












o •• o o •• O LO
iO WiO in H in eg
O 1 Tf
A ° 1© o o
00 1 CN t>
1 O 1 1O O O LOo •• o O •• O Tt





























2 d S "wla B S o •*'
Js ,2 •- <u -o
r.
2 b .S t>c




ja « «j fee its
-g glp2 2




O O o OJ >-c
c/3 c/3 c/3 (/> CU







CM vo eg CM VO VO VO CO CMO l-H O
I CM
www^www^www
w ^ w w w w w ^.ww „
333 333
t^ O CMO CM CM vO CO vOOOOHINHOOOwww OOOWWW
w w
P 3 3




CM -H CM CM N CMOOOWWW Ow w
X X
w ^ w
E-" H H H H
^ ^ ^333^3 3
H H H H H
in m in sOO •• © © "OOO •• o 2LOLnCMLOLCi—lLOL/"5LOCMLn 2
i-hcoiostj-






I O IOOOo •• o
bfi be
m •• ™ ™Nino k 2
c
03










1/3 LOOO •• "LOOOOOLnmCMr-Hi-HLOiomm
OS OS OS CM CO
lo o o © o
** © © © ©
in CO OS CM CM
Tf, Tj'rJ<Tj<Tj>Tj<'<*Tj<rt'*'*CM
















" 4) h Ji ^ • -»
f S j J J s a §
u * -g E I cj E £x o » ^ £ o


































o o o o o o o o
w w W W M W W W
ffi ffi SI ffl ffi Kffi
t»< fc tin fe tin
H H H H H
^^ ^ ^ ^ ^3 3 3
<j—i H H
§ 2 s s§ ££
o o ©
-wi/5 LO © LO ©o o •• •• o o 1/5 O O •• LO
L/5 1/5 i—' H 1/3 1/5 •in m
I—1 ©
CM CO 1 1 On On r-H On CO
1 1 O O 1 1© o o o © o 1 J 1o © o ^2© © • • •• o o © © © •• o
.. .. O r-H •• ••









r-H © m cm
CO © r-H r-







S N CO© CO CO
CO ro CO
o S












_c -c -M -* ~*
o E E o o oS^^ S S 2





r— r- t— h coO O O r—1 O
CM CM CM CM CM
<-* o o
CM CM CM









-o -o -o -o -o -o
o o o bD bfl M hD Ml tX)c C c c c c
o •• o • •• O O O 03 cd cd cd 03 cdm i—i m o o m m in b £ £ £ £ £
o> T CN 1 I
1 O 1 o o CO .—1 r-l
03 CO 03 o3 CO cfl
O O O o o o o o oo o o o o _Q J3 J3 _Q _Q -Qo •• o •• ••




00 hO« CM ©^
O O o oo
r-













co >-co •*"•O O
CM CO
m i-h oo ^h CM
co co co









o o o o
£ -o
y D CU CU O
*2 o u o o
y O O O JU




'e e g s 'e gO O O O O In

























£ 2 co co coo o o
bb S CM CM CM2 23£
-C -3
t* ^^
t/5 fe fe fe
>. _c _S





























































CM "^ CM CMCMCMCMCM
J5J3J5 _S
_3 ,j3 J5 .3
tin t fcj3 j= j= .3 ^ .3 ^
H H H H H
33 333







10 LO LO LO
•• ••
- O O •• OOg






1 O 1 I 1 CM CM 1OOI IOOOO OOOOO -0O " O " •• O O •• 9 9.
ON l-H 1—
1
l-H ^H CM CM l-H On CO H
NO NO
O O
CO CM CO CM CO CM Tf< CM
,_!, O J.ori J.OCJNO CM OnCM H CM CM









i4 Ud ^ !*£
67
>-. >. « t^fcc sc ta fcc fee
^ ^ £ $ co co co co co
T* T* Tj<
CM CM CM
r~- t-- t~- r-- t— t~-





be bfi be be be be bfi be bC bfi









3 3 3H H H 3
3
HH
-a -a -a -a -a
CD CD CD CD CD
© © ©
LO LO LO
o o o o o o










arrang 50 rrang 50
bfi bfi bfi bfi bfi
C C C C Cn fl cd co cd cfl
00-9





£<* co cd nj cd ccJ
J B iD U J) J)© _Q _Q _Q J2 _Q






























































•p fa bfi bfi-§ M
l^ll a J -a
o £ ca « it P e"
Cw> CD 0) J _C
















o _o CD ^
CJ cS
u £ 2




















ttj its tit its its tit fcta tit (ts tit at
es CO cO CO C8 CO CO CO CO CO
C/J t/J en c/a C/2 C/3 t/3 C/3 c/2 C/) C/J
WctS 'UttS » StS <D tit « tit » fcfc! "O
"O «T3 jj73 (JT3 ID'S B)"0 « i
3 C/) g C/2 3 C/) 3 C/) 3 C/) 3 C/) tit
C/3 C/3 C/2 " C/2 C/3 C/3














-C Jt Jt Jt Jt -C j-H H H H H Hh
H H H H E- h
10 LO LO LO LO LO LO LO
0000
LO LO LO LO 10 LO LO LO LO
LO
LO O LO



















CO CO CO CO CO CO CO cO'*co'*coa^'^o^, t-'*t^
00000 •• •• O O O LO ••lOlOlOlOLOCNloCM LO LO LO CM l-H in
1—1 CM 1—1 CM <-H I .—< I
1 II 1 IOIOOOOOOOOO
1—1 CO 1—1 t— 1 n<OOOOOOOOOO •• O •• 0000 •• ©
1—




















*'" o^ o^ o ^ o ^
_c _c _c _c
H H H H
S S S I £
CO g cw
H
ttJ ttS ttS C fe * V
2 2 2 3 o/c 1
3 S § a
3 M « _« « _^





D ca « JtS ttS tt3 tt! ttS ttS
-a c'b 2 2 2 2 2 2






-rF •<* >* 00 31 "* o
in in in ^t ^ * in
CM i-H CM i-t FH r-1 H
M bD M U) M W) M
CM CM
CM CM
bD bD bD bD bD bD bD hfi bD<<<
L, Ci, fc, fc tu
H H H H H H
3 3 3 ^ 3 3 ^ 3
E- H H H H H
s s s s §
E>H „ &H fe fa [xh fa
"8
3
* t* *#<!* r-4 «# |TtCMrJ< |OOOOOOOOOOOoooooo--ooo ••
CM CM
-a -a -a -a -o -a
<5 Cl Q





. bt) bJD bD bD
&> C C C C
• • m o •• o o o o o 2 o o o o go 1/5****i—
i
cm m i—i m lo m m m c m m m m c m © Ln _• t t t t
l
r- i—< i o iro cm




0-1 0-2 0-4 0-4 be
a
0-9
O, Tj. ^ « «3 «> =1
| | J D O 4) «m © © ja hQ _q _q
•• T}i © •• o o o o o © o © © o
«!? 9. °. o o o o
i—i m i—i r—( On 00 CM ov <ro H i-H CM CO CO H o Nmohhhh O O























o© © © ©© o © © © O © © © © © 3 ' >© © © l-l O © ^H
,—i * CM Tf
CM CM CM CM
co v© * o o O c o
CM CM CN CM
2333 4 CM CO rj- Tf"H*« CO CM ^r^ o m ©
rfi
4 s <wuq© © © © CO
CM © © l-H i-H ^ m © CM -I- -!- t







<! W co -a




M >> >^ >.
_c _c -3
O c c D. 3
« CO CO














2 2 w t? 2
bD bC © "3 b£
O O IH In * O
o
1 S'STJ -b o
Z. >> O b£_^
rri
_C w <D 3
J Cm W 05 CJ
t) CO U V C>
c/3 c/3 c/3 c« cy
CD ID (D CD
_C






£ S S £
.2 tfct
ca co
S3 /-/^ CO CO CO CO CO CO
s £
CM Tf CM -* \D
r— r— r-- t— -—
i
M)MbDbl)MbllbIli5D rH
fa fa fa fa
3 3 SJ 3H £ £ H
s s s s
Tf-*OO^S u









(,A| rj tN CN CN CN
fa ^ fa fa fa fa
-cj -e _e -c _c
_cH H H H H H&&&&&&
3 3 3 3 3 3
H H H H H H
o o o O O be bC
lo lo lo o o O LO LO o oO o o o •• •• • lO LO O O LO •• •• © LO LO o o o o 5 5ICIOLOIO^"I CM i—I •• •• io m • i—i i—t m •• ••




aCM CO CM CO
I
1 1 II
1 1 1 1 O O O O ©ooooooooo
On i—I |J 1 OMHH
ooooooooo o o o o © © o ©
CM CM CM CM >-H i—IHHH 05 r-lr—IrHr-HOsOsCO co cm tji co H H
o o
iO lO





3 3 1© ©o 8 o© © ©
^
o
CO CO On I—1 l-H





























fJ 3 to U
co 3 tf H O fa
cflrtcdcdn3cdrtcdcdo3cdc3
bC bCtt- >, >, U -a -o
ingber ingber
Sta
dgewa dgewa ndeeke c c
a* ex
32 *tfj a, a
* * 8 $ h
en en
^^ iis ^
C !r! c j£
-a -a
« c c










CO COO O O O ortMHHHHnnconco
rSCM^CMCMCMCMy^CM^^
fa^ffiSSSSKffiSffiffi
1—1 M 00 „ COo o o CQ o
CO CO CO CO CO CO





ooo o Qoo oHHHmNacovonmmar-co
SffiKESSKSKffiKSSfa"
hhhhhH[c hh ^ hh^^^^^^
3 3 3 3 3 33333HHHHH^ HHHHHSSSSSSSSSSSS
fa fa fa fa I* fa
H H H H H
3 3 3 3 3H H H H H
ssssss
fa fa fa fa
_C JT, -GHHH .
3 3 3HH HSSS
fa fa fa fa fa
H H H H
3 3 3 3hh H H H
H
SSSSSSS

















i i i ijii 1 o © j iooooooloooooooooooocoo •• --oo oCO
r—iCMCMCO^Ot^ONi—Ii-hcO"* vO
CM CO i—I CM r—
I
CM ,—I ,-h i-H CM
o ^r o o
o
o





























<U C tfl o
ca c rt o
c — cl,
| §21*
73 |M O l-l












C c75 CX5 (- cd
H o: Tt NiO(NlOf0 ,vO\0OOO OOOOOqOONHp-I cOfONHCO^HH
O CO
_





D v i) oj 1)
«a O Om m o
M M M M M
(X c c c c cOOO © © - © © -m ©
^ -+ .1'
, i
^ ^ ^ ^ ^
o tn i/5
ON CM CM 0-1:5 0-1:5 00-12 0-9:5 0-9:5 00-11 0-10: 0-8:5
OOO I I | 1 0J <D 0> V V©©OO-Q-Q-Q-Q-QOOO ©©••©o^©©




































© CM CM © -C
on co cor-
CO CM CM CO O
t* CO CO * *
co no r- co «*
LO NO ^O I— CO
^1 ^1 ^^ ^1 ^*
Ohirio
CO vO ON o
CO Tf ">* CO *
2 "*
o 2






io m lo m
c^ r: CN On o\



























cMOV CJ .h ™ > 3 BJ
!<£g a u e c u oj <uO 13 T3 O O O O C rr1 J s
13 .2 rt <» .M bC _o
p, 3 *> in H b "3 W)-C ^ a ca
•n rt c CO co co CO fi c/) "T3
.2 g g .9 | .9 .9 1 E "g ^S .52 5
Mur Inte Anc
S S 6 6 g 2^3
<u u oj v S a e
en CD en cd PS hS hh
£> Ci) 4> CU CD
C _C C JS C
C O c O C
en Mh CD ta CA)
M M M W W





CNJ LO CM LO CM












fa CO Oh CO CO CO





Tj" 1-4 O l—l "* ""* T*1O m H m h m i—
i
O O O
m H O H O H O CS r ii N ^ N m
8 U 9 1j " 1! '
—
'Id 7) . 1 w d . d "5 _ _ _
< Sffi££SH£S£S£££S££S££S£<£<
s s s £ § §
fa ft, ^ fa fa fa fa fa fa ^ fa fa fa fa
H H H H H
s s s s s
Oj
o o o
LO LO LOO •• O •• O "OOOOOOO
CO 100 ICO M 0\ 0\ OMJ\ C\ C\IOIOIOI
I I I I I IOOOOOOOOOOOOO0--0--0--0000000
•• CN1 •• Cn| •• C\]
COi—ICO.—ICO.—i CO Os O Os Os O On
§ 2 § 2
n! *' a! T: OOOOOO
o <uo ajooooooooooooooooooO 0^,^^^^^^l^l^^U^LCLnLOLOLOLOLOLr5r-Hi—I I—I I—I I—I I—
I
CJ\ O i—li—IrHr—tr—(i-Hi-Hr^Hr-lrl^f—lr-lr-1 ,-h pH A3 i—IfI J I I | I I
i 2 I S3



















„ JL <* ^











x it- te -* -« e
-2* o
J= ±; ±; -o J=c^ic^^5
lO
o cu S » «
S§ ^S
"o &h 7, 3 15 Q








§ § § §
-a -a -a -a -a
03 03 03 03 43
hfi bfi bC fa£ faD
Ph pl, c a c c c
o©.
H co
« "• o ooooococooooo S 2 2 2 2ololoo •• --oooo Js C C C C
i'(flMftHHO\o!6\a ^ rt ro * *
I II
I
I I I I j d u » e oooociooooooja-ja-Q_Q-QCOOOCOOOCOCOCOCO
^ffl^
=0 00 CO
o © ©© o o
CO CO CO
O (N M (N (N N
CM t—i CM CM CM CO
Tt< Tt> LO LO LO LO
X* Tj-
So » <*
o ** o o
cV-*'*rt<x*ll T*T*T*^lll nH I^LOlO







- 1 Su^ «




Ph u 45 3
13 Dh en
6 fi Ph Oh C a,O 3 '
73 TJ *£J o





u Z « 9 fi










•M S3 W .rt
E 2 S-tf ^
ft «J X
t/J
O Q W C c
e e
Ph"t3 en -a





o o d j«T3 pS
^3 o
CJUOOcTiCJ^cdPhPh
co co co co co cfl co co co c/i co co co co co co
I-iWCcoc-Ccoh-'
c: -o -a -a « $ "o co
o






^§§«S§§S§§§^§S^ S r-i m in "in 1/5i_i 00 CO i_h 00 CO ££ £ S
fa fafafafafa
J5 -3 .3 -3 -3








S S S g ^ ^ ^00 oooooommm oLninrHHiMiMinmLniflinioiMWrH m
OOI I I I HHNINCO^^Na ONIIOOOolllllllll IOOOOOoOOOOOOlOLOm oOO ••OooOOO^^ffO O
•• •• i—1 1—1 CM CM






IO LC m m
••
•• •• ••
in i/N in in 10 H n 1—1 in r-H
ON CO ,—1 On 1—1 On 1 1
| 1 1 IOO 1 CO 1O | OO O O O O O OOO
CO O OOOO ^ " .. ..
HNO 00 ,—1 On 1— 1 On p—1 i-h HCOH
*3 « bii
a, 3O Q cdO lO c £
ON On ON
03O
CO O CO O
**LONor-cooNO>—icMco<#mNOt^co
co 1 «# 1 1 co 1
1 co I, co co 1 co© CM CM CO CO LO TfOO <—
'
1—
1 CM CM CO


















































































OU 3 3 E
_> O O EO "^ c








































-O 43 N ,*;
O cd C cd








c c c fc= c etc
S I 25 2 o rt
J -o ca< ^ "H .s ^^ >-. cd >-*
o & u j=o
S 13 ^
Ss
i_. b—< i_H tc cd fl cfl ^
£ §| S § §| fc §53 C53X 553ft CD O ft cD O ft ni
MM i M &
z 2
bb S
T3 O 10 lo i-H03 00 u
w pd 00 co p-


















I I I O © O I ©OOOo©000o o co •• " •• © ••o©o •©
-o -a -a
v v <uM M 60
hcoh Hb^H



















UO O COW CO M
(N M Tf H





























O 'O 1 *.fl CO ch cd 'Zl £ « Jd M U ,,H
^
cd
.a ca e 53 cd






































SP„ e wj bD bC o>bC.3 cu 03 43 £3
a; en ^^ S3 Oon* 13U K T. U U T.•• •• CO,
.. .. (n » »*
in (- be bC bCjS
cd co fl c c 2C C •" .-. ." e
















co co co co co co
H H H E- H
M en
OOOOOOr-HOO O CM- M W NO O O i— i O O




















r3 W 7 CM cd ID
_q %<RA a;
_Q C
o ,00? oH H K
o o o o
LO LO lO LO
.
. o • • •• --ooooo lo o <— h m u5 i/j in
I
On
I I I CO i-h t* CMO I O O O I I I IOOOOOOOOO
.
. o • • •• "OOOOO •• O i-H I—I
^ONi-hi—i i-h CO i— i ^i CM
o o LO LO LO LOo • " •• •• o
o
'35 c
CO 1 1 1 1 On
1 O O O O 1O O O O O O
i—
i m or* to o r- co ro H/ m o
CM CM







































JS E E E^^
'o « cu eb £ m
^-8 3 3>.io o &> t;
^ >H h Ih c3
.5- fa c^fau -
JC rt — —1 C -2
3 ^2 03 cd S 3 en
°o "3 ® 's '55
CD CD I- c 93CD $
5 CO a, D. CD
"^3
-3


























cor^r-oor-m-^ooNNONOoir— .ooorH Ti°oo'-^ooooOi—i o




•o OOO O 0*0 V
* i/5 m in m m ^ m ^oooo •• o " •• •• o o •• o o -mmminLni—'Lno>—iommcMinmcMco







CO NO | t^li l ioioooi lOIIOIoooooooooooooooo0000"0"""00"00-0
i—I •• O i—I O •• •• CM •• •• CM ..
i-h CM CO NO r—I Os i—I i-h i—I ON r—I i—I 00 NO r-I vO
O CO ON o
8 -
Se
>> *j c s- o o
_o -C .-. i-i 3 3
CO fe CU CJ
££ g £
££
o o o o o ©
CO CM C^ CM CM CM
-Ti ^ r-
co
_ Uh fe Cn fa fan
-3
_c -s -3 -3 J3





^£ H H H
s s s ^
o o
in mo •• o •• o om o in r~i m m
o o o o o o© " © " © ©
hh^hoJcO
r* CO CM r-(Mo o cn vo r-







.22 -a 3J3 o oMi to
gteccj bete etc sag
2 2 « S3 2 1* 2 M *
g co co -a co .- co *c "C *
<
-3 M ^ n g
£ 5 S SS
CO ONCOOnONOi—I^hOnONONO OOOOr—I i—I.—iOOO
CN (N(N(M(N(NHrH(NIM(N
(j-< fin ti- tin ti, ti. ti- tin
^ ^ ^ ^g* ^
3 3 3 3
g> © 2 ©
o go -ooooooo ••
in tl in >—'inoininininmcNj































cd tt jf a





cn cn to tfl
ca cO g CO CO
CO (S) JH C/) CO
u
C C C C C fc tc
UU c CU
•2





<D CDo _c _a
9 o o
o>hh
o o ©•© CO CO ..
LO LO LO O LO r—
1
c t N
CO CO |On CM no 1 On 1
1 o t o u cu oo o o o o o -a _c oo o















Tf CM CO r—
1
CO
o i CO O On
.::: On On
LO LO UO LO LO
CM CO
CM CM
CO CO CO * co COIII 111© i—I i—
I
CM LO nOO O CO CO Tt no
CO CO co CO CO CO
T* T}"
o oo o





rjj CM CM CM





















fa c Z£ s <= c o
cu io
J U 2 « g














13 O O VE E E 2 -a SE a E
ffi
CO _C o o o
ffi Effi ffi U fcn
E E








g^bC g^bb g^3) £f>^bfi EfbilJS^bC







^ ^ ^ ^ ^ ^
CO CO
CO CO
.2 8! .22 cj
CO CO O O S
co co eg cm ^
o o o o o























































rH CM -^ -^ CM 1—
1
CM
LO 1—1 © LO CM CO 0>
1—
1 CO © O r— t— On





w vg t— CO© CO CO
^O CO CO
S 2








te y= «a tts fe




CL> CD O O
>-




O O O O 2
£ £ £ 3 tf
m lo m ,^< in
oj cm eg CO cm
q o o o w
2 £ £ £ £
CM i—l CM CM CM CM




© ^t, (N N 0\ Ov N vO rt aiH^ OO O O O O i—( o
£~ £ £ ££££££
in u oo co lts w lo lo in lo t— lo
CM CO rf "* CM CM CMCMCMCMCMCMHPHHHH HHHHHH
vo >0 SO














H H H Ss
£ £
CO k—.i CO
© m x oO O O LO o o o o o
• CM h LO lO LO LO LO •• LO LO LO lO LO
.—i Oi rfM CO CO Os
© © m © © 1 I 1 1 1 1o © o o o o o o o© •«*©© o o o o o o ooo
CO CM CO 00 CO i—
I
LO LO O ^ C lo ^
• • © •• © o m « --©m©©©CMlO^|^;lOi—I £ CM LO I—I LO LO LO
5iO\ "
I ^ 0> ^t CTi ^t
I
I
CD O J I I I I©©©©©LO_Q©©LO©©©
••©••© O ?* _ •©tJ-O©©
©^©
co co lo H CO LO CO CO CO
-a -a • E • E • E •
bo be "*. g "*. cd « co «
=8 co lO Xo X © X©








CM CM CO LO CO lONNHtfON
CM CO CO -—I CO CO
x* CM "<*
CM t^ CM si r—
CM CM
CM CM
















s C W <r> , <d






























fa j U Q
u
W
3 £--3 cf 9
S § 3 1
1












































-o -a <t) -o




co co _1> co
CO 03 HS CO
g O 3 O
CJ CJ cd U















CO CN Cn] CN CM CN o3 03 s WOHHHHHfomrO H
,—I,—I,—1,-4,-^,—iooo 1—'
CMCNJCN
J3 X! -Q 42 -Q -O _Q
333333333
££££ g§§
o o o o
" © © •• © • •• © © LOommwinHHi/NiOH
cN CO ** LO \0
CM ^ T# T?< -*























































J CD -J hJ <J
-a -a c c -a
ffiffiUOffi 3 G C E
83
-O B J5 3 3
•-' CO o cd O
tS Spc; E^
cm eg o o
h h <;
O o o o o
.
o ra ra ra






s s s s s
o oc
oc "#
OC ** "-+ rt< O —
j
ih n Tt i- oof4
tc he
< <
M) M M) hC M^!













lo o -Q J3
Tj- O o o





ra ra ra ra ra
LO LO LO LO LO









CO t* 1 CO 1 ON
1 I o i ra i
rararararara
rararararara •• o •• ra o ° X ra ra •• ra •• ra
•• ra









CO cm ra ra
ra ra r- r—
IN CM CO CO
TC? ON
2 °
«* "* CM LO
vO On vo on









r-H On ra i— I CO CM
LO no i— r— t— co
















"3 ^ "° &




3 3 c S




- S- 3Sh i_ ra .„
£ £ ^ be S
CO CO S o .S
i> 3< be£ £



























P bU c *
OU






-a -o c c c
t-i t- Ii 1- O o cO S S fl w »l IB







LO in co o o cS
CM LO LO 2 LO t
I
On CM I CO lu IO I I O I <V OO O O O O _Q O
^ © o » © o ^






391-3 393-3 396-3 399-1















o o eg o o



















































t) V V u ^ V
c c c b c BV D V v V O
-o "o "O na "O "O
c c c c B c
cd £0 CO cO M cdQ Q Q Q Q Q




.5 w .5 * IIKS
<2
^CO copj CO g2 CM CM O CM CM
CM ^O CO vO
t>c be be be-*,
< < < <h bC bfi bcW tx, hfi
n-; co r- eg
"* o o SHCON v ,





tt. U, b U- !j_ U. Uh
_3 J3 -CH H H
3 3 3 3
o o o o
LO LO LO LOO O O o •• olAlOlfl LO CM CM CM CM LO
W CO CO006 CO 1 J | |
CM
1 060OIOOOOOO© o o O •; O
•• CM CM CM CM ••
co co co CO 1— 1 1—1 h 1—1 CM
00 g>
lo lo 5© © •• •• o go
lo lo cm cm lo g inHa I I^^COjIMTtMaH
















.5 _C LO _Q00^0H H t- H






r^ O Tj<CM W CO CO
Tf T* 00 Tjl
rio 4J
cm Tf £ r-.
CO CO W CO
>* "# <* Tt ** ^t1
O LO 1 1 1 11—1 LO O O
CO CO Ninh-»
CO CO tt Tf 't 't
CM CM — CM






































<u c £ ^
b£ CO U —




















S C fe C C H3 « S, o « S,s — cjj c/) g bD
C/3 S cs g tc «
<=H C tfl " Cfi
CM CM CM CM O CM













CM LO LO LO
:00-9
:00-l











o o o o o om co m co fo co














** Tf r* CO Tj" «#
HCo4\OhH
CO CO CO CO CO Tf
CO CO CO CO CO CO
©
On
500-2 501-2 550-4 599-2
g
3 U a g
W
o








< _c « 5 T3 P OJ s






„C „C _C _C J5 -C J3
H H H H H H H
^^ ^ ^ ^ ^^333 3 333
















cyo c75 c?o cJo c>0 c75 cy^ cyo c7^ cyo cx2 cr5 cy^ cyo c75 cyo cyo c75 cr5 c?5 c75 cyo cyo c>^ cx5 c75 cyo c7^ cyo c>o cyo c75 ur> un un un c/5 uri un ur> c/3 </3
OTtr^TflMrfrHrft^cgiM^Tj'^INrtt^ c t— <#Tj<Tfr^'<#ONCMr— O t>- CM CM ON OO N cm •* a O rt
P-lrHOi^rHi—li—li—(OrHi—IHHrIrtpI © £ © i—I r—if—I © i—I O r—I o © © ^ >—' © r—• •— i — ( r-M O O r-1 ,—
I
MmmncofomromHcocomMfonco oco^McomwMmcocOHrtHco «m h HHton co




r cnfn Uh fn Pch &h _ -
H H h H H H
PtH pen [Jh fcCH _
J3 J3 J3 XH H E- H
3 3 3 2 2




3 333 3333 33
§ S § Soooooooooo
- a: a.' © o a: ©in mw^iowinwinm ^ ^ ^ lo lo ^ lo
.. O • " •••• •••• OOOOOOOOOOOOOOOOOOLDiOlO " O O o •• o o o o ••omoOHOHOHf»(Ni/5minmioininLnininiomiomioinioinNNH r—i lo uo i_n cm lo »-n o lo i—<
l »
i
I I I I I I
i
( HHrtHHHHNmnnconfo^^TfTt^M? I hco m i nwa » IOlOOOOOOOoOl I I I I I I I I I I I I I I I I I I I I O I I IOI I I IOOOoOOOOOOoOOOOOOOOOOOOOOOOOOOmi-OlO OOO OOOOlO oo




HO^HHHHHHHHHHrtHHHHHC^lnMCOnn^0^^^^tl/!lO^ I—I r-H CO CO r-H r-H CM r— ON r—
I
HH








ttt ttS «S ttt Jtt
a s ™ " *
co co to co co
* 42 o 'si
1—1 CM Tf OO(N0\0i
^H H ,-H O O
co eo eo CO CO l-H CO CO
£££ £££££







fc - fc U,




o •• O O O







-3 -3 jsx-c _o _e £H H j- E- E-- H E-
H
3 3 333 33 3
o o o o a*LO LO LO LOo OOOLOOOOOOO
in i-li—ii—<CMlOlOlOCMlOlOlOlOlOlO
I (N CO^1 NCA o o o o
O Os O O
o •• •• •• •• O O O t^ O o o o o o
COi—li—li—li—iCMCO'rfLOOv
CO "sJ" LO VO t*"
££
i—
I CO Tf I CM CM CO
I I I © I I Io © © © © o ©© © © •• © © ©
i—
























































2 'P o ca
fc tt tt- te in
J5 B co














o o o o o
LO LO LO LO ino o o o •• o •• ololO 1-i o o m m >-' m cn m
>* •<*
i i i
on * i as i <*
I I O O O I I O I O Ioooooooooooo o .... .. o o •• o •• o
.. .. ,_ o o •• •• <-> • CM
a -o -a "0 -a -a
CU CU CU cu cu cuM M M M M M
C C C C C C
s fl cd td rt rt









CM CO m CO
lO 1—
1 O lOtNHCON
•>f O COm CM m
Tt CO Tf
X er
co co co Tt co co co
h\o cm m so m ©
cm cm in m m r^ co
<* T* * Tt Tf <tf <*
+ <±
"* T# Tj" rt T*OO O O O sO












































































-Q -2 ^^ £^-v
CU w CU CU CO CU cu H




M cu £ pl, eu £
2 c c .- .-
c -2 .2^"^




co co CO CO co co
O 00
*J CO CO
-0 e'o "3 "0 "3 "3 'coZGCUCUCUCUCUsU













t/> C/5 CO CO CO
^
.3 -3
^ ^ ^3 3H H
CM CM CM "* ON
cocicocociO O O O CO
u
-O o o u
NO NO VO
i-h pH nO i-h COOOOOO
CO CO CO CO CO











o o M oo











CM uO CO CM
,-il CO LO VO
in o O CM CM



















CO S CQ CQ
3 3 CE 13 fcB





£r b* E?T [JTJ OV w t) w 3 3 3
g






u o n u
bC bfi bX) bX)
2 B W d lomin
CO CO CO CO rn H "Pi
"o
-a t) -a
3 3 3 3 bfl bfi bC
<;«<<:< <<<
•OTlT)T3
tp <D <D <U
t-, bfi bfi bfi bfiS 3 3 3 3
O <U OJ 0) <uO ~Q -Q _Q -Q
o O O O o
lO Tj< Tj< CO
o o o oOOOO























° 2 2o o o
3 3 en efl <U
S 4) 03 <D -3
















>» >» CD ^ _i^ <U CD M, ^£ CD CD
-OTDC cOcaeCeOcOCe
V OJ 12 CO CO ,12 ©2 CO «32
£ coco £ £coco « E3
J^i^J^'^'rS £ ^ ^ en [»ii4<h en en
—? 2 >» i^< <-i J2 >-< J~J l- , H
cd B cd ,S cd cd G J; o J^ cd
cO IS co 1Z* co co 12 ^5 "C i—i N
-C*j ja-J _C-r:'" C f «) N
co b en S en en £ g 55 5 "=
S en S |f<S to m^^ £
CD CD 4) CD CD CD
bD bD bD bfi bC bfi








XT *~~* Tf1 f-* Tf i-^ TF i~~4 Tj1
" N N m cmcocmcocmcocmco m co cn co cn en cj ^,
:
^=?"§ "§ 3 — J$ J$ J*P J$ J$ J¥ J$> J$ r£P,£P rJ5!Pj2c J*PJ5PJ2P J5f pS ^ pSP3^3
s ss ss





-o -a -o -o
a" O © © O bDc bfic bDc bfiC C
o © •• •• £ 2 © o o ©t LO LO LO LOlilCOHH
>-i OS 1 1 1 1 CO cd CO a CO CO 00 CO cfl© © CD CD g T I 1 J 0,© LO © © © © — J-l —
1
-Q o © © ©© © © © —




o O o o
-a -a -o -o -a -a -a
CD CD CD CD
bD bfi bfi bfi bC hC bD
' C C C C C C
-a
-a -a -a
CD CD CD CD
bfi bfi bfi bfi
C C C C
S i-H ^HH H H
CO cd cd © © o o © o o a © © © ©
t_3 i_
LO LO iO LO LO LO LO LO LO LO LO LO




n A O o o © © © © A © © ©
O o o © o © © o o c o © © © ©
! I I© © ©© © ©
pin rH r^H O O .S r-H 3 H H H H
CD CD CD CD
-Q _Q _Q _Q
O
CM CO Tf LO VC CM CO 'cf LO SO M^CO^
r* «# ** <* "# <* Tj< TJH Tj-
iTii oooorT'i'Tl i 00000 °
SSSS^CO-fOSgOHCNcO^LOO^
^ ^ ^ £} CM CM CM CM CM CO co
© © © © ©©©©>© ©©CO2 ^^^iHrtHHWCNC2ICIo]^^cNNC O^^'*^ ,*'* T,' ,;t' ,*^^'*'* ,* ,* Tl'vJ'© 0©©©0©©©0©©©0©©©©©©©©©©©0©©©©©©©©©©0
CO CO I—I l-H Tj< >* r—1 I—
1




C O co en en en en en-'., - ,."..*,. - ..* en en-'o"3 C "S 3 3 3 3 3 3CU&-tLiCUD-(DH fl 3 faCL,
feooooooooooooooooS£ c cccccccc ccccccc-2
cOen encnenenenenencn <n w in <n in w </) eO>en eneneneocnenenen eneneneoentnen >










































«-> " t« CO *->*>*> 4-> *J "^ O O bD
2 « S FI S « « ' c i*
V <D . . 03 U "5CQfQiiCQfQW££
££ £S
H 3 £ §
. (J cd <S
s s 5
2 >.J3 Hit «) C C D C D ^
_e cS JS PQ CO 2*ffl OflJ »
i CQ PQ §i^s
cmcm>sicm <:s1 (:ni CnJ t* ,*'<* c/^ 0t*cmcmcmcmcmcmcmcmcmrhcn


















CD CD <U <D
bj] b£ bD tj)
c c c c
-o -a -a -o -o
CU <V CD QJ CD
bJ) bj) bD Ml M-
C C C C C goo?J5[?!5"0
TOco cflcScartca 'T'-I
I




CO 2 CO CO M3 in \o 2 ^O LO CO lO
J**§ bD bD bDJafi bD"§ bD^ bD^bp
o o o w)
lo irt m Soo •• o o o •• o o •• f3 ololci—n lo m lo o m lo >—i tJ m
CO Q\ I CM CM CM ICOCO I ^t}*
i i o i i ioi Fooloooooooooo.ao
<-~i (—* -• c—> t—
i
r~i •• f—i r~i •• _ i—
i
O O •• O O O H OooohnncnhcocohH'*
Tj< Tj< T# T# T*
r-l i—I O O O O O
I I,NNNNNhmo i i i ii IOOHWCO^lfiOlOLnmioiomioioOOOOOOOo
<JHTTOlO NOO O O O








v© O CM lO
CN CO ^f Tf




S3 £ § 92 53 .2
£ rt '5c








cu cu o o o o Ss
b 3 11 r -3 r S
0) U - - C ^ D" " « « Ul 1) g
I £ £:*££
ctcttj^i c _* 3 _* e c te te tt!OcdnJCueOOcooOcOcOcOca
g 8 gtgj g>«J$<J5«J5
o cu o cu O bS
,g jg JS 8 .« £ ° e ~ ~ -2 ™
a c ^c'5 & % s b £ en en
si
y^ w *" w ^ \^/ l_h
u. V o o
°3fflP5
93
s s in <r) m
hfi bfl 3 3 3
< < <<;<
OCCcMLOt^OcOO




j'g "§ "§^ Jbp"§ "° M be bo beDU WJ(/) bC bD bC bC bfi "5






^H H hh H
3 3 ^ 3 ^^ 3H E- h H
£ S§ ££
LO "
^o o o bCC LO LO LO C
t CM CN CM ^
| "7 CU O O O CUO O -O © O O ,£)
?'?. O EN cm' C^ ©
T3T3T)T3T)T3T3Tn3T3T)T3T3T3T3-0CUCUCUCUCUCUCUCUCUCUCUCUCUCUCUCUS3S3SB3333SS3S3S
cSdflflflfl^flrt^flfl^flfl^ LO LO CO
CU CU CU CU CU D cu





c C — c o o n





CM r* * CO
a;© o o c~. © o J2 X!






O LO LO LO O
lO lo o o r^
CO CO CO CO CO
I—I Tfl LO G
OCMCMCMCMCMCMCMCMCM O 2 2 2
CO CO CM CO CO
i—I CM rH LO LOO O CO CO "*




I CO * -*
. .5 O to t>
; C O M P"
;
en ^ cq to
.
-^ w w
) o o y c
;
1 1 1 X
r-^ ^ CU CU fJ
.2, -Q -Q -a *a
«£E£>










.£ cu >h u,H Oh Cl,
H £ W
Hi cu
03 « 3 o U 3 3 3
.2 KJ
bJD U CU
C oc ft F
fl S§^
o o
"»H 3 cXI at
-O X 3 bt 3 ^3 ^C
>>UwfcOUCQWhO CO cr. to
cu a; D Cu V £> CO CU u CU CU






























c 53 S s
5 « ,° co t/j C ca





U D h^ ti






in m w n m
r-IH (NDJ H
bD M M hB M

























CO cd cd a>
^2 CT3 cd 5 S 3 lo
oo Cu 43 cd_Q g 2joo o o c O i3











j c 3 <D
3 -O§§ 3 6
T3






































































































03 2 2 "0 5»
>> &
_* 1-W


















w w w w
H H H
H H H












C C fcK tC it)
o o cd cd cd
CO CO 4-> 4-1 4^

















cd O O OO •• CO CO





























ttt c c c c
o o CO









<-> 3 2 u
ca c o _q
^ J3 ^ 4)





3 t; u &
95
£ CD GO GO
QQ co
H ,£! J3 H *J




h\Oho o o o CO CO CO COo o o o COo CO CO COo o o coo o 00o(M CM CM CM CM CM CM CM CM CM CM CM CM CM CI
CJ O o o o o y o CJ o o u o -_, oWWW W W W W W w www W W w
ffiffiffi ffi ffiffiffiffi X ffiKffi X EC EC
CO co
Q _C .3 _C J3 P»H ^J.fcH H H H H H HH
^ ^ ^^ ^ ^3 3 3 3 3 3 3 3 3
H H H H H H H H H H
§ s§^§ s £
c 3 o9 o m
LO i_ ^_ m
ON co CO CM |_|
e* -3 -O o Ao O o o
o o





o o 1o o o
co H H
-a -o T3 T3
CJ CJ cj cj
o
lO
bC be bE bo
iO a. c Hi 3 3 c
•• o o o o LO o o co o o CO CO CO
—l LO LO l/S o LO CO 00 13 CO CO £ fcj
2^ CO "7 o CO1 ON1 LO1 nC cj ON 1 COcj CJ COcj5 o o o o o LO o o _Q o O _Q -3 -Q
•• o o o o © CO O o o © o o o o
—
i CM CO l-H CO t- CO * H r^ <* H H H
CM CO -—i
!0 IB Id 01 1/1















t* t* rJ1 <#
o CO C,OLO^
CM T* o O CM LO CO
i—
i
<—< CM CO CO CO CO
CO o o o o
Tt N Q\ O C3N* T* Tt r* &
LO LO O
o o o
r* tJ< cm ^h CM
<—> O O i—i Os
CC CO Cn ON On















3 -33 bfl ho
o Ph c C
> o
















































3 r*2 s S 3CJ •-* CO CO
— O o CO m T T1
t, ^_ ^ h W) co coCO CO




3 CO CO OCJ











CD CD CD CD
s a =s =j a 3 ^ 3
o o o a-
oooooo- •• ••ooLnmoooominmrtioinmOHHininHHWinmioH
CO CO CO CO CA Os I I I HN(NCOH(McOOvaIII I Jl O O O I I I I I I IIIOOOOOOOOOOOOOOOOOlOoooooo-- •• --OOOOOOOOCO
















_« to g gtotetetototetototetete




«< <J <* •< <! <J «< <! <J <J <J
hCfeCbCbDhCbDbCbCbCbDbC












J3 -C -C JS -3 _C JS
3 3 3 3 3 3 3
o o o o o o o
in 10 10 m io lo loo o o •• •• o o o o o •• ••LO^HWi/iLnHNioirjioioi/iHN
—
i i i
icoo\i|!-Hcqcocoo\iIOOOI I © © I I I [looooooooooooooooo
•• Cs] i—I CM •• •• i—I CM i—I CM
i—I r-li—iHMCAHrip—iCMCOCOOsi—I i—
I
co o C\ rfoco^f in





















<J CD < PQ
97
c/3c/)c/)c/)c/5c/Dc/)c/)c/)a>c/)c/}c/)c/)c/)c/)c/)c/}c/)c/2
ts its tt= te tts w
CO CO cd cO cd ct3
















fan fa fci '^fa^ fa
H H H H H H HHH
^ ^ & > & &&& ^ ^ ^3 3 3 3 3 3 3 3 3H H H H H H HHH
s s s s s £££ s s
00000o in m m m m ooooomoo moooooooinm mm •• m in o >—i i—i cm cm "mmmmmmm
H(NMCOHO\0\






in 1—1 m m in





CC i—1 r—1 i—1 1—1 CM








fcts «a ta as ttj tB tK its ta te te tu tts te m te ea




'3 '3 °S '3 "a '3 '3 "3 '3 '3 '3 '3 '3 '3 '3 '3
HHHHHHHHHHHHHHHH
fa fa - fe fe fa fa ^ - - -
h hh H HHHH
o o o o om m w m mo o o o © o o •• o o o oi/5LOiOini{30HH(Mi/5l/;C>)i/3mi/5io
Oi CO CO ON C7\
I I I I
i—I CM I i—I CM CO CO
I I I I
I O O O © I I © I I I I©©©©©©©©©o©©©©©©o © © © © © © ••©©©©
•
' O H H N •• "CMMCOMO\OHHHHH(NHHfgCOCO
2 2 2 2 2 2d d ^ oj d u











0} V 9) t) D
»Q J2 42 _Q
V V V V 1
J3 J2 J3 J20 I© ©© © © ©© © ooooooooooHHHHHE-hHHE-hoon
HWCV5^iO*hCOO\0
H H H ^










cd cd cd cd
C s JJ
CO o <5 -
£ c




° XX 13 'co •~ >—I r_5 13 S >—
I
rt




^ g CO t-
CM " CM CM .S2











r^r~-e T*cococococo co005000000 oIMM SCMMMC^OJIN CM




OOtfiOOOOOO' o 00 o
fa ^ ^
-C _S .3 _Cj
H E- E- H H H
^ ^3 3 3 3 a 3 a




^^ fa j- fa ^ fa _^ fa ^
H E-h H H H H H
^^^^ ^ ^ ^ ^33 a 3 -3 3 33
§£^£ § £ § §S
0000
CM CM i-H i-H
o o cm LO
I I I I
CM
I
On On OnO O O O I O I I IOOOOOOOOO
.... .. .. •• o O OO O CM r-H •• r~>rtHHHHHMCOCO
.. O .. O .. O O O O ..
l
9.
LO m CM in
^
O IO LO LO LO
^
LO
<-* CM On CM OO











CM On CO I-H cc
i—I CM CM i—I 1—
I




Oh Oh CM r
CM CM CM
CM LO CM L L J CO
t»«inOHHH
f—1 O O CO CO £2 >*














MH ^H H MH UH
O O M-H O O
CO CO CO CO




C C c c c
CO CO ^ CO CO
co co co co co
-a id -0 -a -a00000
JS JS ^C _C J=











3 J5 S >^
^ ^^




>-- t>C bX) bD •- co 3 2
< -S -2 -2 co ^ J g1 3 2 ^3
1 O CD O -;
! CO CO CO "O





a3 S < < I
3 Oh
<-£ — bC CD JO
_
13 3 -s .2
c J2 "3 co co
lllkl|11
b^w^^^ M 3.0.2.0
^- O « ^cot3gt5
.9 S >, >, >, 3*^ O •- O.
CO
3 o _ CO3 3 3
-c













a S a 3
O 3 O -3
On
I tfi J toO 3 O 3
t~- ^ I— w
Vj o
o s
CO co CO •&o o o o
CM CM CM <M
s a g B
t* >-» >y















d « CO 3 MH Pho«< — 3 „ 3
CJ c o [in _o
en .3













g S S "o 'o "o
>> >. ;>> o o oO O O Ph CM Cl,
-S
fc ^ j3
o MHO O iO o o o




I I O I I IO O O O O LO© c; - © o co
CO CO i-H CM CO t—
g g g to to fi na g as to to to
5j ai Stfitfl^ « CO CO CO COQQ Q « Q
8 8 g fe I g
SEE
£» CO CO CO CO co coo o o o © o o
CM CM CM CM CM CM CM
SEESESE
>» ^ >, >.OOOChPhOOOOOOO
CO CO CO
_c _c J= _c _3H H H H H
3 3 3 3 3




•• o o o •• •• o oP-HlOLOLOi—I I—
I LO LO












<: < < i i _i
i—I CM CO LO CO *O O O O O i—
i
CM CM CM CM CM CM
'3
'X3 "*3 <u
a oj a M u
o o o 3 c3 3 3-2
-o -a -a S
03QW W W g
(U
03 03 CS ^






-=i -3 -3 *
Ph Ph Ph .2 c
c
o
-a -a -o "g
» «) ij s S £ c
ft ft D, C
S 2
s
C5 « (I) 4)
-a
no T) -O *J nj<< PQ
a tu ta tc ta
CO o OCOCOC/)C/)C/)COC/} gCO <£ rtpq^^COCOCOCOCOCOCOcjcjQj Pi
r r « » « « « «) U) l;
(« "? c« .S a, .2 m $ .S.S.2Q
101
<U <U 1) <U bli t£J "T3 -a "T3









;535?5SS bDbfibDbDWjbJObflbfihfiOi—II—• i—I i-H r—lOi-Hf-c-^r-^ — — 3 C
a •" 3 S ° ° ° °
OOOOOOOOOOOOOOOOfflfflfflfQffleQMfflfQgggg
jcjs jr. js-c _c -c _c _e _c -e J3 _c js j=_c_c_cHH H HH H H HHHHH H H HHHH
333 3 33 3 3 33333 3 3 3333HHH E-i HH H H HHHHH E- H HHHH
£ S £ £ £ g £ g
<* CO 00 rj<
to o o o oDCMCMCMCMo©©
-%^ EEEE^^














a* o* o! a" OOOO OOO OOO O
o o o o o o o • • •• •• •• o o o o o •• ••••©© •••••• o © © © © •• © ©
h N N h O CO » I I I I H IM CS CO CO I I COO\ I I H H N N CO J i-1 CO
I I I I I I I
© © O © I I I I I © © © I I © © © I I I I I © I Immmi^oooooooooooooooooooooooooooo
Tji * ^h tJ> © © © " O © © © O O © © © © © © •• © ©© .—i cm cm ph ,—i cm •• •• i-h cm cm cm •• ••ininioiocoMaHHHHHNNcoroHHHco»rtHHHHMWMHHm MCM CA HTjin
W*NMHIMCO*^\ONCOO\OH(N
—
-—. '— '—. C_ — _H _H ,—
I
H H H H H H H HHHH HE- cm CO T}<
<*>
_<
1-1 © ° CO
© o , © -a
CO ° g co y
TS 03 o O2 -h co >,
r- © co
Oh rH CM Oh O
CO CO On -^
CM CO CO U0
CM CM CM CM
L/3 CM CM L Tf
I I I < J
Kl rfi/) h OnO © © ^H ^



















j*j bC U <U t+H
O 3 3 O bD
ea




35 c c i- _c
•— U <U _c <u












3 3 a 3HHhH
cm cm co co













© o • • o o £
LO LO O LO eo m
ON On 1 CO On «©o§o O -Qo o •• o
.. .. CO ..





s 'co > « s




























































LO LO ON On On On

























tts te ta tts
CO











.—( O >—lOOOr—lOrHOOOi—I O "—lOOi—IOi—I O O i—ICZ>'_H <^:''—I 00i—(QcOr-HOi—Icocv^cyjcoco^coeoPOcocooocococ^^cococo^co
*^ H
2 § g
SooSoo 0:0:0:0: ggoo ^ ^0000 -m m ••mmoooooOLoomoooo •• ••OLomoooooomom m m m in •• • • cn •• •minininmmNinMmminmHHin •• ••LOLnmmLnLOCNLO
a co tji o\ 1 1 1 1 1 (McncocMcocoNNr^t^aooN 1 1 r—1 1 (Ncnco^fmmh-i^
I I I IOOOOOOI I I I I J I I I I I I IOOIOOI III I I I I0000000000000000000000000000000000000000 0000000000000 ••••©•••• 00000000
1—1 O •• CM CN
00 00 CO CO
CN CM CN CN CM CN

















o o o O o q cd cd cd




1 | 0) <u uo O o -q _a ja© © © © o 95 o o o

































CM rt O i-Ho
CO £ OO oco CO § ^H OCO LO CM OLO LO *
LO LO LO On
o o O O
lO LO CM LO "* CM
1—1 o
CM i-l
LO d> o Jho CM O 1—1 CM CM On






















































S § s 8
,2 r2 « co
ca cs
d c S** L^L> h hi
££ ££
S §
£ « rS «ChOh ^CO COOSS CO CO LO oi-H i-H O CMi-H i—1 CM i-H
en co en coJJJi-l CO CO CO CO CO CO CO
fa fafa
S §
O O O oo LO LO LO LOO O O LO •• o o .. .. o ..
LO LO LO •• I-H LO LO CM h LO CMo
1 1 1 1 253: iiiio o o o ?§8© © © o ^ o ^









u v te tti c <U tj- «=!
o o 2 2 £ o 2 (0
S g en co Oh S w co
(0 eO . 53 3 « c
EG h fai Ih
ss s
u u u u
s £
K ffi K ffi > 3 3
en co
u-3 J3 ,Q co vo^
CO





CO CO CO CO CO CO CO co
_1 kJ hJ _) hJ fafa fa
CO co
fa fa fa fa fa
-3 J3
H H
^ => ^ ^ ^3 3 3H H H
s s s 3 S




O O O O o




CO CO CO O 00
o o o o oo o o o o 11
i-H COCO (N M CO CO
o o o
LO LO lOo o o •• ° "
^;mminn LO i—1 CM
Q» 0\ (^ 1 CO 1 I
1 1 1 oo o o o 1 o oo o oo o o •• o •• ••o
On CO On r-H CO r-H i-H






















IH 8 1cO cO COj; 3 3 3 g w^ £ £ E
CO CO CO
co CO CO H -
£5
CO co co s §













,-C _C J3 X ~D -O




Kelly Kelly Kelly illyer illyer
SB st! fee ta
cd cd cd cd




±j ±i ±; i & c32 2 S S — -B^ ^ ^ ^ CO CO
o
om
cm m m CO lO CO i-O CM , i CM r- cc cm r~ co ! | cc
t- ON Os CM CM t> ( - O CC nC f- CO <o co NO
p—1 i—1 r—
1
CO CO CO CO '_H •—< <~* i—i r—
i
1—1
bfi bB W3CO CO CO CO t( hD be bD bC bD be hC bB bfi
<:<<jjjj<:^ <<< << << <
fa X fa fa -fi fa fa fa faH H H H H
£ & ^ ^ tS ^
3 3 3 3 g
s







-a -a -a no
CU CD CD i. CD
o bO tl it, ti bD









iO C 1 in
5 •• o«# fa i
LO m
CO ed ed
1 1 1o o o ~ o 5 o C o co Oo o CD 1 1o o CD c 1o u to 1 «O -Qo o o o o o 9_ c © " o o © o o © © o c 9 o
CO CO CO r^ fa' fa fa co co fa fa











CO O NC nC On





COo r- o m ON


















^ fa o •S c
*CD -a fa s
-
c cd en
H rt l3 CO .45
B ^ p- i "O





























Dh fi 5 HH B tn °
o CD






















































_B H CI n CD * in cd t-
<J ed Pi c^ h
<<
§ S£
.5 s H g
RJ h E C














r- t— t- h-
















• • o •• o o o S o o ••C © 1/5 i—
1
5<SS njninHin LO LO>
rt C> CO T1 CO 1 CO CM CO oO>*O I O 1 1 1 <U | | o CDo o o o o o -c o m o £ o o -Q
• © •• o © © O CO "










I O I I oO 3 O O o o oo — o • o o ••
CO ^ I I
I
I o o




<! CQ cq m cq pqo LO CO CM i—
I
o v© O r-H CO
CO CM CM CO •CO CO
< m
cq m cq cq 5


























_| rH LJ-) ^0(:0 rHr-;r-HOv0^2>0'-;rJiTf<
-
—) _, O HO H (N (N22u — -°o o WHCO
HHHJ<!hlHHhK<lJ<!H<<!
3tf




fefe &H Uh fin MH fa fe fafe ^fa
3 3 3 3 3
§ sO O O . •
in m m « Ph
• • © o o o o o o o © o o " " i/s mNininmirnnminmi/iLni/joiMHH
©ill
I I l III I i © © i Ioo©ooooo©ooooomm
••OOOOOOOOOOO---C0C0
CM O CM •• •-HHiNMco^ccMcocoo\aHHhr-
o o © © o
cCin in m m in© © •• ••©••©© •• o o •• o o o m
lo m i—
i
cMincMmmi—iinmi—im in in cm
ON ON 1 1 CM | CO i—I | On On 1 On CM CO l>
1 1 oo o o © 1 © 1 1 O 1 1 © 1oooooooooo o © m© © • • ••©•;©© •©©"© © © T*
..
.. o CM --CM •• •• i—1 •• •• O ••
oocoh i—1 CM I—1 00 I—1 i—lONCOr-lON i-h co in
fO^iovot^COON© cm co «* m vo r- co
i-h CM CM H© 1-1 l-H ©













r- i-h cm ©OHHN













•S 2 2 Oh
?, C C
_
as oj 43 "ra
^2 HHgg.2


















>_ IS cu cu
cu 2 >M -r
-a co « ^r
I) h tl
CO






O vO O O CO o o
M bC bC W) bfi bC bD
00 CO VO O 00 00 rj<
,-H .-H ,-H r- Tj< Tt t-
CM CM l-H l-H !-< ^H l-H




















































^ O » CM
* CO * CO
co O
U u M InO o o O
.fig
CO CO *
mnNoO O O CM
CO CO CO CO *
CM o
^ CMm
i -JL i r i 1 j^ £2 o ^h m ^h o
co °2 * m vo r— o\
•* ^ ^ Tt< tJ Tt rj.
CO O CO
CM CO Tj<m m m
I I w
r1 o S3r- ov ovm m m
CO CO CO co co
o o o o o









































Cli c J3 .« cu a;
hh QjHpi Pi




X5| 13 co c S S S S S T3 S







<D to O 3 ^ ° O CU O CJ CJ ?? .S 'co
5R "-1 >> T3 S « ct3 cd cd ccj cd pS h« 2CD cu co S CU u TStlX








u u u en p.-, e >>
QC bfi DC '2 Ih (-.
c c c -9 —i S
>>-a 2 2 2 "° "°
2 ID 13 1> 13 13 13
>—




§ 2 tf (« rA tfl r/, en .. to «
,__, ^ ^* CO > "J k* o3 ?> n3ro
fa fa _ fa fa fa
_C -3 -fl J3 J3
H H H H H H
_>^ „ _>£* ^ ^3 -3 3 3 3 3
H HHH HH H
£ S ££ § S
o--ooo 2 goo
LO CM lO LD LO H £ LT3 LO
•• o o o
cm -.-.-. w o V. ^ o o o ^MHconmhhHrohhhN
mm o s
° S <* CM rH
"f* ,_,
I I I I I I I





























































3 !_ 03 >
-o c > >
43M fa faeciHec;txH<<;ZfaHt;fac^cc;
u









































"# CM CM CM






-3 -3 _3 -3
H H H H









bD be £ £
c 3 3 t£ tC
o o o 2 cfl 03 §§
ON ,13 oo" rt 03 cd On ON





















En [in fn En tn
« Z p* tf
En En En
ec ed <& <&
o o o o
't 't t TfH H H H




S *O " LO O O •W H H 115 l/S 1-
0\HO\
I





OO LO O OO CO O ••
G
CO CO CM CO CO CO CO
O 1—1 CM CM r—1 CO LOO O O CM CO CO CO
CM CM CM CM CM CM CM





























u s~ -C a 5 s «- <u m
o .2
.g





1 11 -aE S •§ .22
H
.9 B .g





















































































Tf CO ON co 00 CO



























































v bfi 3 en 3
cd
en















cd cd cd cd cd cd cd cd cd cd cd cd fl cd rt cfl fl fl cd cd cd cd cd cd cd cd cd cd cd cd cs cd rt fl cd (8 cd Ed cd cd cd
<f] if) (f) tf> <f) <f) (f^ (f) <f) (f) <f) if) & & un un un ar> ^ rf) 0) if) if) if) caic7^c/^c7^c/oc/) c/3 c/3 c/3 c/3 c/3 c/3 c/)c/)uoca)cA)
D 1) V 1) CO CJ CO CJ D CD CD CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO
bfi bfi bfi bfi bfi bfi bfi bfi bfi bC bfi bfi bfi bfi bfi bfi bfi bfi M M M Ml M) M bfi bfi bfi bfi bfi bfi bfi bfi bfi bfi bfi bfi bfi bfi bfi bfi bfi
C 3 3 3 3 3 CCCCCC 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 CCCCCC 3 3 3 3 3
d cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd
cd cd CO ad ad cd cd cd cd
in co ^t in o r^KftOr-1 cm co^m o n
CM CM CM CM CM CM Cl CM CM CM CI CM CM CM CM CM CM

















o o 2 ° 2 ° O O O o O o o o o o o o o o o o O O O o ° 2 o o o o O O o O ° 2 2 2°
1
T* rf •># -* <*
1 1 1 1 7 Ti- <* Tf< t* r| T* t# T* if <* rj- <* 1 * i TT if if
"* <* T* <* >*
1
TT? Tf ^ * TT}<
! 1 1
cd cd cd cd cd cd cd cd ed cd cd cd cd cd cd cd cd cd cd cd cd ~a oa -q ja _q -Q -Q -Q _Q CM Xi _Q -Q J2 -CM C! CM CM CM CM CM CM CM CI CM CM CM CM CM CM CM CM CM CM CM CM Cl CM CM CM CM CM CM CM CM Cl CJ CM CM CM CM CM
LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO
w















































53 M bfi bfi bfi bfi bfi bfi bD bfi bC bfi bfi bfi bfi bfi bfi be bfi bfi bC bfi bfi bfi bfi bfi bfi bfi bfi bfi bfi bfi be bfi bfi bfi bfi bfi bfi bfi bfi bfic c
.5 .5 a c .2 .5 .5 3 3 c .5 .5 .5 .5 .£ .5 _3 c _B _B _B c G _3 G .3 .£ .S e _3 C 3 3 #C .5 .5 _3 _S 4B
fc"
IS IS 03 IS J= IS IS ^3 J3 IS ^3 ^3 'Jl o3 o3 IB IB IB ^3 B IB IB IS B B ^3 IS o3 o3 o3 _s -3 IS _S -S ^H J3 oS oS o3 oS
o O O o o CO co co U O O CO co O O co co O O O O C CO u O O CO o o CO O CO O u CO o CO O CO
a cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd CO cd cd
S
CO CO co co CO CO CO CO CO CL CO CO CO CO CO CD CO CO CD CO CD CO CL CO Hj CO CD CD CD CO CL CL' CL' CO <D CL 00 CO CO CO COhhhhhhhhe-hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh
s C 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 S 3 3 3 a 3 3 3 3 3 3 CBSw CD V CO CO co co CO CO CO 00 Cl Cl CO CD CO CD CO CO CO CD CO CD CD CO CD CL CO CD CO CO CD CD CL CL CL CO CO CD CO CO CD
CJ -a -a -a -o -a
-a OT3-OT3T3TI T3 -a -a -o -a -a -a -a -o -a -a -o -a -a -a -a -o -a -^ -a -a -a -a ~o -o -a -a -o T3
CD 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
en cd en en en en en en en en en en if) if] if) if) if) if) If) if) if) If) If) If) if) ^) en m if) ^f) W W If) W <S) (SI <f) &) <S) <f) <f>
o co









to tt: to te to tta tti
cd 03 od cd a a co
cr3 cd cd cd cd cd cd
-o T3 -o -a -o -a -a
(l) 43 43 43 4) 43 4J
5j o a> u q d
J2 J^5 J J2 J J3
o o o o o o oH H H H E- H H










-a c a) -a
° o = -c c
o o 2 fSS
i_ 3 -£* 3 sSQ § go s §
to








^H H H H
o o o om lo m mo © o o o ••
NTt H(N«'t l l I
I
i I I I © o o ooooooooooo o o o o










CM CI CM CM CM CM ^^
•rj o O O O O O O
fl «
O I * 1 -f Tjl
I
<*




CM C 1 CM
^^

















































CD £P bfi bfi bfi bC bfi bC ««^ J s ^C C c 13
_£ _C Jx j3 X IS IS ^3 jg ^C
Li o u o u o o




bfi bC bC 1-1 i—
'
£ £ 43 43 43 43 43 <D S .5 .S T3 T3
.a ."3 .-3 3 c
m B E 4 «
c'V -a -a -a -a -o -o -o
CD 5 3 £ 3 3 3 3 td
cd cd cd cd cd cd cd £ £ £ ,3 -3





13 £ 43 4J w
CU (2- 3- O O
fl









O LO O LOo o LO ••m .. i-h
.. O r-H
ON CO OS l-H 1
1 1 o 7cJ>o o O O O o oo o o o •• o ••









st; as as as s as «s «s as as as
o c -a
v ^ J§ 1
Cn C/)
to ES




CM CM CM CM CM CM COO i'OOOOOO
^^<^ti.^^s^ss







o o „ oo r-i PQ ,—
i











LO LOOOO • • O O O O LO O LO•
LO CM LO
3D OMJi 1 H (N « ^t N Ov
1 1 I 1 1 1 1 1 100000000000000 • •• 000000H N :00-8
2:00-1
:00-l
CM CO ^ vC ON
CM CM 1—I ON CM
^H CM CM r-H on
00000000
^^CO^^T^-*^





















"H CJJ C c "
2 .2 a 3 6 £
en en Cu hS O ^ U en
116
c o S -a 2
1-1 W-H
££






















fflOH *jmMNH CO psjo o o o




r-j O O i-"
s s s s
eg o o ©




C ft. C ft. x
On On I
I I ©O O O o ja o
_2







M M bC M M
fc SoO O O * o c C C C Ccd 2 2 2 cd
CO On" * 2 cd cd cd 03 cd



















N M 4 0> O ^ vi









,2 S § a £




.2 " . Cl °





























































it: 53 c te g s» ta «a sts
cd CU 2 3? to* 2 2 2








-c J= _c rG

















3 3 3 ^ 3 3
5 S §§ S
2 a
T3"OT)Tl"DT3
J) I) il) « 1) U
UD M M Ml M M
3 3 3 3 3 C
O O O O O OH H H H H H
M 0\OiO\ ^
XOM^OiTt
o SP JPooo a-
UO ~ £ LO UO UO "~O •• O O £0 © © jo O LOloololo £ uo lo [;HHOm n
C\ I HIM "ax S I NNloi I »] IUJOOOI IOOOO-QOOJ2OOOOL0










I I I I I I I I I 1 I I IOH(Nmo\m»oafOMO^oOOOOOr—i © © CN © CM CO O
C^CSlCS)CslCMCS)COcOCO'^' T*'!*, l-0
*&l
£ is o co3 CO 3J (U
U co
<U ~
a. a. J-> a :


















































































'7 3 u _er OJ


















































u bfi J3 C
w _c ^ ca


















W S .S s
ft. CD cO cu
'*' D, In Q*




j O co « *-•
CD bfi C -C tS
HHIOLOCO
NO NO r-H t—< CO
H H H H H
r=H fe fe


























»- !S h o
CD CO CD
C C Jl C tC O ((J
S ^^ g 2* 1
t, M O S M
h Hinm Hin h











2 2 © © ©






"ON* On 1 M S 00tNH ^ 1 NO LO ca co co
CD | | 1 © CD CD | | |
-S8Sc. CU J) CD
-a o o O © DO _o O O O -Q -Q .a
o 9 9 O ^ o O O O Oo°°Hnrfco o © oHo\^ ON "-1 hhcoNH H H H
tJ< *
CM ^ O '**"* Q rt ^ ON
o o *J O O O *-' O O O
** CM ft
o if fs Tj< Tj< Hi'*'*'*
c^4^ icM 1 ca 1 1 IO LO NO On CO 1 1 1 ca | | |LO O CM On O tJ< Ono © © O r-H O O © © CM r^ CM CM CM CO CO On
r—1 p-H i—
1









U CQ cd ca
CD bC
^ ffi O cd g ^
o <»
<+H
_g C C Ph _C
73
6 "1 a
l, J) ») ft D D dj u D J) X
Dh H PC! CD Eli CD CD CD Ph CD H
o « o 2 SO 1—1
05 l_ 4) 05
o E a
eo i)
5 om o5<iOX N S N « ^
1!)
,[JSBjA0d40A
£ $ ^ & & & un un <?>
CO O 3
en en en en
3 3 3 3
O o O O O VOS -3 r~ ,3 JS J3 t*
2 rS M ^2 ~2 JH bC§ Ph < Oh CLh Oh < c/)c/)c/)c/)c/)c/)c/)cnc/)
3 3 3 3







o o o rt .. o O eo CO
lo m m g i—i to in fcj
OvfO o « T O^ r^ CO CO
I I I
0< © 1 1 05o o o _c © © © _q -^o o o o^ 9 9 o o
ovmovhHa H H
^OOloS© O lo lTi u"3 •• •• r-j <—
j
CC CN r^ r-H r-H | | (^ <^j5gooooS<io9 9? ° 9? "?. JJ " o o
«* cc <* i— i L >* i
I I I I
<
I









« Sf * 3O 3 e •—
2 - « SP
£ ££ 8
1-13 (-. l—l
» 05 O 43












cei 5 . <
Q-l en











crjcdcGcdcdcocGcdcocrjcrjcdcGcdcGcdcGcd <y ^ yj £ « £ c3d u m d
.1 1-1.1 l-Hl_
' £ *~* -Q








fa fa - fa
S S 3 3
m colo coo o o o
C\| CM CM CM
3^3^
en c/3 en w
fa fa
J3 M-' m _C
H H
s s § § § §
&. c" §§ a; a: ec &:OOmmoO •' ••OOOOLOLOLniTiOOOOOOOOOOminHHinmiNiNi/imi/iwHHHHmmi/iwirtLOifiininw
CM CM
OOLOutiOOOOOOOOu^LOiAiAOOOOOOOOOOoo^^foo •• ••OOOO^'TfTf^OOOOOOOOOO
o © ©m LC LO© © © •• ©©••••inmioiN IflWHH
ON ON ON 1
o o o o
CO On 1 1©©§§© © © •• ©©••••
CO CO in m K CO co co m m in m (MHINCOCOCOCOCO ON CO On r-H
r^ co on © CM CO <* LO \C Xr- COONOHIMCO^
i—I r-H CM CM CM CM CM
lc co m










.5 fa 3 fc
5 s
* o tea ctj




W (/i t/) Cfl C/l {/) V) [/)(/) {/)
m *co m ^t Oi nO O CM O O O O
CM CM CO CM CM CM CM
CO CD C/3 CO CO C/3 C/5JJJJJJJ
_e
-tj _g °u cu DJJ o
CD CO CO ^C o .c o ,g o
a g a i—' <s>
—
i «s •—j c/i
3 s 3 '3 JH '5 J2 '3 _2
W
_c gj -C -C J3 —
H H H H H H





-a -O T3 -a










.. eso o o c O o o o o • o o o o o 2 2 cs
•—
' t "5 LO LO LO LO LO LO LO LO r-4
1
LO LO LO LO in t t £
r
7 * <* i—i CM CO •* CO <* CO ON 1 i-H CM ~+ MD «# ^ ^ CSO i> 1 1 1 4 1 o o 1 <U
V <uO J2 o o o C — o o o o © o o o o © _q -a
SSi o o o OCO oCO © oCO CO © ••CO r-H © © © o c 9? o o oH CM <* O ^hh H
^^
3 3 3H H H
o * h oLO
LO o o o o
•• CO LO LO r—
j
r-i (Ji * CO >~r IOOOO © ©O CO O O tt "








































































































o o o O O o o
LO O LO LO O " o ••LO LO LO LO O LO r-H
** Tj< CM CO O CO i—
i
o o o o
CM J CO 1
i o i oo o o oo o o o o o o 9. £9. fa"






a -a -q3 « l)
C-1 03 CD
U ,C .3






ro co r—O O CM
5* Tf Tj< LO
fflCQP5ffl
O O CM CM
CM CM CM CM
> a x







iac o J3^ M 5 2 ° 2c o c/2 C/3
.j=j o (U cfl D
3 S 2 2 2 1 SoS
•3^S 3 3 '3 J3 r-H i—1 l—1 MD cm cm t^ r—
to _Q en
o cd o
CQCJ < <H M CJ UUUU cJO OfaCJ
fa fa fa fa fa fa fa fa fa fa „ fa fa fa
-0 -C J5 J3 XX-CJ3
H H H H H H H ^ H E-
^ ^^^ E^p^ ^%^ ^ &3 3 3 3 SS^fl 3 3H H H H f- 1 H b h H H
s ^S^ £££§ £££§ § s
^ j C^ p^o C^ C
o S'o
_






























>» « C O. N N s a, C ~
co
5 g S a a g S 3 M
c ca c «
CJ
Q.-B O O BoJC o-Z
- g g g a S et
co ^fa £<< 1—1 (V 1— ' <^
%
a S s
B Sj «! B '2 11 •£ .t» .— co
« tjo •—
5
°3 <u u rr rir cr bu





c tj Hi ^ ^ tC cj
>-, £ >-, ;£ CO ?
_Q o £ o £c£ £
o £Cj£CJ cj







£ CO e en
o M o CO
cj u cj cj
13 « "? "? aJS P.T a
cc co
_a j3 be bo
CO CO C C
K. ^ "T H. 'a °3 ^ ^ ^9 ^°
<t-H<CQ03HhHH ^^ lo co r- oo cc ooCJ cj cj cj cj cj
fa ^ fc js .fi fc ^ fc ^
3 3=^ 3 a
H H ^ t: H £
^.^..fa^^fafafafa fa
H H E- H H
|*a*a^ a a^^ ^
H H H E- H
fa fa fa fa fa fa
hHHhhh
^ ^ ^ ^ ^ ^
a a 3 3 3 aH H H H H H££££££
a- o© lo lo © ©
lo '
LO •' "





O I JO J I I I I I o oO © LO © © © LOOOO Tt O O O «*i " •
•
t^j .... .. ,—i CM




u J UJ (
—
> " UJ '—' Q Q^> " C_>
-
•
• LO i— i • • lOlOloCMlOO O •• i-H o •• •• •• i—i ••
I—< r—I *#
I
H Tt H j^ | ,_,
I I I 2 I I I I O |OOOOOOOOOOOOO •• © © O © •• o
XODtNHCONrHXrM^'
o o o
LO LO LO© © •• o O O " •• o oLOLOH LO LO LO O I—I LO LO
CO <-* | CO CO 1 I CM tHh
1 1 o 1
I
O O 1 1OOO o O O O O o o© © •• o © © • • •• © ©
,— I CM i—I i—i CM --< CM CO CM CO * LO \D
r- vo CC Tf co
o o o o o o






























Q H Q co
*H oC B C X
co M
• S Q B^
45 -o
CO C








"° 2 (M vo m >o vo M c






co co c p-
cn c/~ ^~ J3 3 J)
^m «u«









M >, >. >,
«) w « «
^a m u »h
rt cO CO CO
"£cj CJ CJ
ti cj o o












2 fe 2 &
ch CO ,- CO
_^^HTjHnr- g co g co co * coUUUUUUQUQUUPU
-C^-C^JX^ -c JXJ3
^^^^ ^^333333^ 3 333























gE COU c 13










t* *# cm ^s< lo lo
O CJ CJ CJ CJ CJ






















o o o o o o o o
LO LO LO LO LO _ LO LO LO © ©OOOOO •• •• © •• ••©©©©©©© © - O © " o •• © © © LO © LOLOLOLOLOLOOr—ILOOi—(LOLOLOLOLOLOLO LO O LO LO l—1 LO r-l LO LO LO •• LO





C C c c c c c c c c c
CD
JS X sPi 3 J33 J B J:
JS
o



















c 3 3 5 m
Mac? Labo
Bldg
U O COca to
' oo U co
~ 00 I—j CO
3 JS 'a JS






















3 3 3H H H
^ ^ ^ ^ ^ ^ ^ ^
3
£ £ £ S S
H H H H H H
o o o o io




CO CM CM oo 2 cAo oo © o o o CM o ©
CO CO CM CM l-H CM CO
o o o o o ooooLCLOLOiOLnLnoooo
o o o o o ofOrOCOHHHHHH^TtTfCO
oooooooooooooooooooooooooo
rlHHOCiJcAOOWOONNNM
WW zz zz zz zz
i—< CM LO^O O I—I Qr-<OO (N CM CO CO Tf Tf
CO CO co m CM in CO CM CO
www i S s § S 2
^O m
c o o 2* O CM o CM
cococococorocococococococo











JS £££ T3cjCJ 3 CJ
JS& be bo bB
o
JS .S .S .5
Ph no8 hJ
V) cd ca ca
j., 3 3 3 CJ CD 8
s u o cj bfi
l-c C
Ph u uu CJ HH W
-






I.I.I - s i |Is
.£ ."3
.3 m B H • £? » •-
cficoco « ^ =0 SO o o bC bC bOi—) H|j 9
S- P. O- C 3 C ~
I I IH'^l^t
>> Ouu22 c' Wfl
_3
.S .5 .S i3 i> cj 'E 'C 'C C
ca ^^333iJ2i!¥










E_h H H H h H
o o o o o oOOOlOlOlOlOlOlCOOO
in lo in -••••••••• lo in loo o o o o onCOCOHHHHHH^^rtOOOOOOOOOOOOOOOOOOOOOOOO
HHHaaOCOCOCOCNCNN
tb
^3 03 o3 03 03
flj 3 3 3 3SO C O C
. „_, I—ICM^Or-I^Or-H^Ol-l
•^ ooOOtfJr-i^HooCMCMooOOrO
TJ i—I CM CM r-1 (N (^ H (M (N r-I CM CM
1=1 cocococvjtyjrococococococo
^- i—I CM CO O i—< CM O —i CM O r-< CM
r, OOOr—iHHCMNCNCOrom
^"^ CM CM IM CM OJ CM CMCMCMCMCMCM
oi CM OJ OJ OJ CM OJ OJ CM OJ CM OJ
















o 1 1 ~ B B
o 2 o g 3 HH
z 3 ,3 3 .2 o c
8 8 ° 2 rt '"
s
-a
c 11~*J~ H m d c s
J
3 3O 3 3oo^Oo o *• H o '3 tion tion ratio ratio ratio
z a3 >p >, (X) t/3 •£ o3 2 2^!SS
o _1 j-I _J °3 °3 03 % 3 SJ3 jgJg
nr b£ bC tJD fcjj bfi.3
H c _3 _S 3 _c _d H HM'1^'1
«fl
U) _oo CO on oo _oo ^ g d o o o
rj |H u V. u u u o .2 .2 3 3 3
O >
-a
CO OJ 0) <u v 13
> > > > > -a
-a -a -a -a -a cs
J3 -3 -3 J3 J5
oo oo O O <J
<;<l<;<l<;-<fcfcfchhh
ssss a *3 te fc3 3 3 J=J
<U <U 0) 03 cfl
JS -3 J5 _C WJ b£
C/) c7) 3 3 "g
££££ CQ PQ .* . cfi 5








3 - 3 -
-I.
mooo gooooo • o o
••Lomin £ lo m m lo in >— io m
HCMMM "nCMMCMCO CA CM
I I I I




o •• o o
LO O m in
o> 1 CM ^
















3 rt 03 h
if) Ph u
a a a s a
eg 6* M2 c C C 2 S « fl Jd J<! J< u>


















o c o .5 .5 H £ ° ° £
> M ^! a 13 S2 c/) ^ ^ («
^^^§ s
<U QJ Qj QJ Qj ,— Qj ^ C^
"20-00^02 2220^
« "> * Cj CO CO
"
^5 <^ £ <r,(J
*5! *?*:
eg Tt Tt co co <#
cJOOocj u
CQ CQ CQ CQ
o o o oHHHHinmmmw
CJCJCJCJCJCJCJCJCJ




H H H H
& ^ ^
3 3 2 3 3







eS 03 O o © o ••
C t in d o LO LO i—1
o*. l o> CO
U O
_Q -Q o oo
io dci§
O c c o o o o
••
H H CN h- cc 1—1 1—
1
fo fo fo fo fa
^_
_c .c _c .c _c _c r5 ^H HH H H fo HH
^ ^^^^^^^
3 3 3 3 3 3 3 3
o s * s1/3
o o o o • o o ••cniOiOLOr—icolOO




3 3 3 3 3 3 3 3 3 3HHHHHHHHHH
ooo
lo lo mooo""--ooooLOLOLO^i-lrHLOLOLOLO
CO CO Tf ON
\OCOMOhnN o © ©CM CO CO
o o o o




o o oO lO LO LO
LO o o • • © •• •• o o
••lOlOCMLO^OlOlO
•—i T* tJ< | On I | On i—
i
I I I O I o O I IoooooooQO000-0---0©
CM •• O O •• "XMNnXHrnCNH
HNHH
r— lo r- lo (—





H H H H H
co i— ( CO t—i COo o o o o
cc & CO CO




co co £ co £ co £ co coin N ^ r-1 ") ^r "J vfi OOoOc^^^CMcMCOCMCN^CM^CM^CMCM
LO LO LO LO
£ ° 2 °
CM CM CM CM co
HH H H H
^h CM LO NO noO O CM CM SS







































cd Q — — H
J3 s ^. X ,£3 _ u u ^_
o ft
c
o O bD -a -o bC


















LO LO LO O O
ood^^
6 1 1 1 1 1





ID D ffl «
e co en J- coE C C B C
s a
PQ 2™ ID CD S CD
q.2.2q .2 ££





hN (N (N MM CO
b £££&&
^ pH N CO lO I^

































3 S C co < , , | , | | , i o , i
cd cd cd cd cd ** cd
cd
'




~; io m © o o o
•• •• in lo lo m
CO 1 ^h i—i On CM i—
1
en
1 oo o O O O O O r-9m
00 ^H






S 6 ~cd o c
uoo
co co co co co
•a "B s z $
_3 _S o o o
CJ (J ^ ,x _*
_Q _Q J2 -Q -Q
cd cd « « «
fc fa fa fa fa fa fa^ j-fa fa
^S x
E- H H H H H H HpS^t*^ ^ ^ H ^ ^ ^3 3 =3 sH rs 3 3
^Ht~< H H ^H HS§^§§ ^^ S £ £ S S
o o
LO LO o o o
••
•• LO LO LO










Southern Illinois University Foundation
The Southern Illinois University Foundation is a nonprofit corporation
hartered by the state and authorized by the Board of Trustees to receive
;ifts for the benefit of the University, to buy and sell property, and otherwise
3 serve the University.
It respectfully asks alumni and other citizens of Southern Illinois to con-
ider making gifts and bequests to benefit the University. Such gifts should be
onveyed to the Foundation, with proper stipulation as to their uses. The
oundation, through its officers and members, will be glad to confer with in-
ending donors regarding suitable clauses to insert in wills and suitable
Drms of gifts and memorials, including bequests by means of life insurance,
.arge or small gifts to the library will be appreciated; likewise, gifts for spe-
ial equipment, buildings, endowment of professorships in particular subjects,
ifts to student loan funds and scholarship funds, gifts for the use of foreign
tudents, and endowments for particular sorts of research. Any gifts or be-
uests can be given suitable memorial names.
The staff members of the Foundation are
Mr. Kenneth R. Miller, Executive Director, Carbondale, Illinois
Mrs. Lois H. Nelson, Secretary, Carbondale, Illinois
Mr. Robert L. Gallegly, Treasurer, Carbondale, Illinois
Mr. C. Eugene Peebles, Assistant Treasurer, Edwardsville, Illinois
Mr. C. Richard Gruny, Legal Counsel, Carbondale, Illinois
Mr. L. James Struif, Assistant Legal Counsel, Edwardsville, Illinois
Mr. Donald Leavitt, Patent Counsel, St. Louis, Missouri
Mr. Warren Stookey, Field Representative, Edwardsville, Illinois.

